Reorganizing Biomedical Research : Biobanks as Conditions of Possibility for Personalized Medicine by Tarkkala, Heta








to be presented for public discussion with the permission 
of the Faculty of Social Sciences of the University of Helsinki, 
in lecture room 5, University Main Building, 
on the 27th of April, 2019 at 10 o’clock. 
Publications of the Faculty of Social Sciences, no: 114 (2019)
© Heta Tarkkala
Distribution and sales: Unigrafia, Helsinki
https://shop.unigrafia.fi
Figures 1-3 reproduced with permission of Sitra
Figure 4 reproduced with permission of Nature
Cover picture: Heta Tarkkala







The Faculty of Social Sciences uses the Urkund system (plagiarism recognition) to examine 
all doctoral dissertations.
Abstract
In recent decades biomedical samples and data have been organized into large depositories 
such as biobanks. These biobanks have also been founded in Finland to allow for increasingly 
large-scale, international, and data-intensive biomedical research. Simultaneously 
expectations of personalized medicine have increased – in the future individuals instead 
of averages will be treated, and genomic data may be utilized in the clinics or in disease 
prevention. 
This study – rooted in science and technology studies, and linking to discussions of the 
role of expectations and imaginaries – examines biobanks as conditions of possibility 
for personalized medicine to become reality: that is, how biobanks are expected to make 
personalized medicine possible. The rearranging of biomedical research through biobanks 
is investigated against the backdrop of personalized medicine as a sociotechnical imaginary: 
a vision of a desirable future, which is both built on, and continuously requires, science and 
technology, and therefore societal efforts, for its fulfillment (Jasanoff and Kim, 2015). 
Consequently, this study asks: What do the expectations related to biobanks as conditions of 
possibility for personalized medicine tell us about the knowledge production in which biobanks 
are supposed to participate, and the role biobanks play in it? To answer this question, 
biobanking is studied through three different lenses. The analytical sections unpack, 
first, the claims of high quality samples they store; second, the ideas related to research 
population(s) seen to be stored in biobanks; and third, their link to the expectations of 
translational medicine. Thus, it is explored how biobanks are expected and said to 
contribute to contemporary biomedical knowledge production that takes place in highly 
regulated settings. 
The main argument of the study is that the very idea of biobanks is being reshaped as 
operations, conventions, regulatory frameworks, and new expectations are linked to the 
imaginary of personalized medicine and require that action be taken. The different layers 
of stakeholders, regulations, developments, and projects that condition and constrain 
biobanking and hence knowledge production, have, and continue to have, an effect on what 
biobanks are considered and understood to be, and the kind of knowledge and scientific 
practices they could foster. The analytical chapters illustrate the multiplicity of tendencies 
and linkages attendant on biobanks as they begin to reorganize biomedical research. 
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A subtle mixture of belief, knowledge, and imagination builds before us an ever changing 
picture of the possible. It is on this image that we mold our desires and fears. It is to 
this possible that we adjust our behavior and actions. In a way, such human activities as 
politics, art, and science can be viewed as particular ways of conducting this dialogue 
between the possible and the actual, each one with its own rules.
(Jacob, 1982: viii).





This study discusses the early stages of Finnish biobanks, and presents an analysis that studies 
biobanks as a precondition for the development of personalized medicine. It addresses 
the rearranging of human biological samples in biobanks for contemporary biomedical 
research that is increasingly large-scale, international, data-intensive, collaborative between 
public and private, and intermingled with care. In the case of Finnish biobanks, practices 
and expectations are in constant interplay: they are intertwined, malleable, and molding. 
In particular, I explore how biobanks are expected and said to contribute to contemporary 
biomedical knowledge production. To do so, this study unpacks central notions in relation 
to Finnish biobanks: high quality samples, population(s), and translational medicine. 
Biobanks are “precariously situated at the intersection of science, genetics, genomics, society, 
ethics, the law and politics” (Moodley and Singh, 2016: 1). They organize the standardized 
production, storage, and distribution of samples and related data for biomedical settings, 
and serve as an infrastructure for research, development, and innovation. Biobanks are also 
seen as an answer to the problems of health care systems dealing with aging populations 
and rising costs. Additionally, they articulate the commitment of university-based research 
to benefitting society, not only in Finland but also internationally. In light of this, there 
has been an ongoing national and international drive to establish research infrastructures 
and networks such as biobanks, and to advance personalized medicine. These are initiatives 
conducted in the name of health benefits for citizens and the economic success that would 
follow from an increase in innovation activities and investments (e.g., Eskola, 2005; 
European Union, 2009, 2011, 2016, 2017a, 2017b; Ministry of Social Affairs and Health, 
2015; OECD, 2007, 2009; Sosiaali- ja terveysministeriö, 2007; Zika et al., 2010).
This study is rooted in the field of Science and Technology Studies (STS), with sociology 
as my disciplinary background. A central understanding in STS is that scientific facts and 
scientific knowledge are not pure, isolated entities waiting to be found (e.g., Latour and 
Woolgar, 1979; Rheinberger, 1997); rather, they are deeply rooted in the practices of specific 
contexts and, thus, part of society. Indeed, scientific results are gained in orchestrated 
settings where the conditions of possibility for their emergence are built through the 
careful crafting and setting up of methods, objects, apparatuses, regulations, technologies, 
materialities, shared conventions, and so on (see, e.g., Cambrosio et al., 2009; Knorr-Cetina, 
1999; Latour and Woolgar, 1979; Rheinberger, 1997; Subramaniam, 2014). Therefore, this 
study builds on work that has addressed scientific practices in relation to the research 
materials used such as drosophila flies or cultured cells (see e.g., Fujimura, 1996; Kohler, 
1994; Landecker, 2009); in the course of this, it has exposed the intriguing ways that the 
making of biomedical knowledge based on biobanks’ offerings “can be at the same time 
realist and constructivist, immediate and intermediary, reliable and fragile, near and far” to 
use the words of Bruno Latour (1999: 30). I also draw on discussions of the co-production 
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of science and society, especially through the imaginaries involved, and the roles played 
by the regulations and collective actions in the making of new knowledge in biomedical 
science (Cambrosio et al., 2006; Cambrosio et al., 2009; Jasanoff, 2004; Jasanoff and Kim, 
2015; Keating and Cambrosio, 2003). 
Biobanks exemplify loci where the careful crafting of research materials for future-oriented 
biomedical research is actually being carried out, something reflected in the subtitle of this 
study “biobanks as conditions of possibility for personalized medicine”. Indeed, they have 
been seen as vital to the development of personalized medicine, that is, medical practice that 
can treat individuals (instead of averages) based on validated knowledge and the utilization 
of different types of genomic and phenotype data (see, e.g., Nimmesgern et al., 2017). This 
has led to my interest in how biobanks would, and could, matter for care, research, and 
innovation. Also linking to my interest in contemporary biomedical knowledge production 
and its requirements, conditions, and constraints is, firstly, the effort to increase the validity 
and reproducibility of research results (see, e.g., Begley and Ioannidis, 2015; Bustin, 2014; 
Ioannidis, 2005). Secondly, the unique Finnishness that is framed as a competitive edge 
and of interest for investors seems to be crucial in innovation policy, although there are 
also those who regard the potential multiplicity of populations as an advantage. Thirdly, 
not only are biobank samples often collected as part of patient care, biobanks have also 
been envisioned as informing such care, meaning that they could function as translational 
biobanks. The analytical sections of this study unpack these elements on their own terms 
and thus can be read as individual chapters that are drawn together by research interest 
rather than an axiomatic storyline.
Thus, the study brings together a focus on biobanks and promissory biomedicine, and one 
related to biomedical knowledge production and its prerequisites. The main argument 
is that the very idea of biobanks is being reshaped, as actual operations, conventions, 
regulatory frameworks, and new expectations are linked to the personalized medicine 
imaginary and require that action be taken. The different layers of stakeholders, regulations, 
developments, and projects that condition and constrain biobanking and hence knowledge 
production, have, and continue to have, an effect on what biobanks are considered and 
understood to be, and what kind of knowledge and scientific practices they could foster. 
The analytical chapters illustrate the multiplicity of tendencies and linkages attendant on 
biobanks as they begin to reorganize biomedical research. The chapters can be read as 
empirical examples of this kind of promissory environment constantly in the search of the 
new, investigating societal visions that seem to promise a future better than the present. 
However, the researcher herself is not necessarily committed to these visions nor always 
convinced about their realization in the near future.
This study departs from biobank research that addresses, for example, matters of informed 
consent, or the relationships between publics and biobanks. I acknowledge the plethora 
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of social science literature and work being done in this field,1 although I turn to those 
discussions only insofar they share an interest in knowledge production, expectations, and 
infrastructures (e.g., Aarden, 2017; Fortun, 2008; Kohli-Laven et al., 2011; Morrison, 2017; 
Pálsson, 2007; Timmons and Vezyridis, 2017; Williams, 2017). In what follows in the rest 
of this introduction, I contextualize biobanks in Finland and discuss them as collections. 
Then I outline the structure of the study as a whole, before moving on to the next chapter 
where the theoretical orientations of this research are presented, followed by a chapter on 
data and methods. 
What are biobanks?
Biobanks are sample collections that serve as a resource for biomedical research. The 
samples themselves are combinations of, for example, tissue, blood, or saliva, and donors’ 
related health data; these comprise an elementary part of what is being stored in biobanks. 
These biorepositories are often collected prospectively for the purposes of future research, 
development, and innovation; typically, the specific uses to which the sample will be put 
is unknown at the time of its collection. Different kinds of biobanks may be, for example, 
clinical, disease-specific, or population based (Gottweis et al., 2012: 13). It is often assumed 
that gene banks and biobanks are same thing, but they differ in that biobanks are usually 
based on samples of human origin (see, e.g., Hewitt  and Watson, 2013) while gene banks 
1 For example, on the attitudes and perceptions towards biobanks, biobank participation and 
biomedical research see e.g., Halverson and Ross (2012a), Hemminki et al. (2009, 2009), Johnsson 
et al. (2008, 2010), Kettis-Lindblad et al. (2006), Lipworth et al. (2011), McCormack et al. (2016), 
Nobile et al. (2013, 2017), Snell (2012) and Tutton et al. (2004); for trust and biobanking see e.g., 
Dabrock et al. (2012), Hansson (2005), Petersen (2005) and Thornton (2009); privacy e.g., Snell et 
al. (2012); for the significance of informed consent see e.g., Caulfield and Murdoch (2017), Hoeyer 
(2003), Hoeyer et al. (2004), Hoeyer and Hogle (2014) and Tupasela (2008); for the potential 
incidental or secondary findings and returning of research results from biobanks e.g., Halverson 
and Ross (2012a, 2012b), Hoeyer, (2010), Knoppers and Kharaboyan (2009), Meulenkamp et al. 
(2012), Murphy et al. (2008) and Solberg and Steinsbekk (2012); for the publics and populations of 
biobanks e.g., Busby and Martin (2006), Gaskell et al.. (2013), Gottweis et al. (2011), Hinterberger 
(2012c), Prainsack (2007), Rose (2003), Tupasela et al. (2015), Tutton (2009) and Winickoff 
(2006); for the commercial use of tissue and data e.g., Critchley et al. (2015), Martin et al. (2008), 
Steinsbekk et al. (2013) and Tupasela and Snell (2012); for policy developments and governance 
see e.g., Boeckhout and Douglas (2015), Gottweis (2008), Gottweis and Petersen (2008), Lauss et 
al. (2011), Palsson (2007), Palsson and Prainsack (2011), Tupasela (2011) and Tutton (2007). This 
literature overlaps, intersects, and links with the plethora of social science and STS studies that 
address genomics, postgenomics, and different aspects of biomedical research and its making 
e.g., Cooper (2008), Cooper and Waldby (2014), Fox Keller (2009), Franklin (2007), Fujimura 
(1996), Helen (2016), Keating and Cambrosio (2003), Landecker (2009), Leonelli (2016), Lindee 
et al. (2003), Lock and Nguyen (2011), M’charek (2005), Montoya (2011), Parry, (2004), Rabinow 
(2002), Reardon (2009), Richardson and Stevens (2015), Rose (2009), Sunder Rajan (2006, 2012), 
Tamminen et al. (2013), Thacker (2006), Thompson (2013), Wade (2017), Wade et al. (2014) and 
Waldby and Mitchell (2006).
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may store plant and animal materials. There have been biobanks2 (collections of samples of 
human origin) for decades, but significant changes in the field of life sciences have led to 
a growing interest in founding biobanks that meet contemporary requirements (Gottweis, 
2008: 22–23).
Internationally, there is not a clear definition of biobanks as they come in different forms, 
for different purposes, are administered differently, and work according to different 
governance requirements (Hewitt and Watson, 2013). Hewitt and Watson (2013: 314) reach 
the conclusion that a biobank could be defined as a “facility for the collection, preservation, 
storage and supply of biological samples and associated data, which follows standardized 
operating procedures and provides material for scientific and clinical use”. However, in 
Finland, and also in this study, what is understood as a biobank is guided by the Biobank 
Act (2012), according to which a biobank is “a unit maintained by an operator engaging in 
biobanking activities for the purposes of collecting and storing samples and information 
associated with the samples for future biobank research”. The Biobank Act defines biobank 
research as “research utilising the samples contained in a biobank or information associated 
with them for the purposes of promoting health, understanding the mechanisms of disease 
or developing the products and treatment practices used in health care and medical care”. 
Moreover, in Finland, all biobanks must be registered and approved by the National 
Supervisory Authority for Welfare and Health (Valvira). Before a biobank can be registered, 
or even file a register application, ethical approval from the National Medical Research 
Ethics Committee (TUKIJA) must be obtained. A biobank’s register application includes 
documents showing legal status; the statement of TUKIJA; nomination of “custodian 
of the biobank” and his or her training and experience; accounts for risk management 
and quality control; organization chart; personnel; capacities and responsibilities; 
personal register notifications; and list of standard operating procedures (Soini, 2016: 
28). 
Moreover, biobanks need to be “registered with the data protection ombudsman”, while 
Valvira3 guides the activities of registered biobanks “and has competence to intervene, 
order and make inspections or injunctions if necessary” (Soini, 2016: 28). 
2 For example, in a report by Zika et al. (2010), cohorts of the National Institute for Health and 
Welfare (THL) are identified as Finnish biobanks along with The Finnish Twin Cohort, Helsinki 
Sudden Death Study, Tampere Coronary Study and Tampere Acute Coronary Syndrome Study. 
Additionally, according to the report, “there are many small research biobanks established by 
various researchers and research groups at the universities” (Zika et al., 2010: 42–43). Nowadays 
many of the collections listed in the report are part of the collections of Finnish biobanks, but not 
considered individual biobanks as such. 




A biobank in this dissertation refers to collections of samples and data that in Finland are 
biobanks in the sense of the legislation. Generally Finnish biobanks differ slightly from 
each other in terms of whose data are included and what kind of samples are collected. 
There are six clinical biobanks storing patient samples, the biobank of the National 
Institute for Health and Welfare (THL) which stores population-based and disease-
specific sample collections, the Biobank of the Finnish Red Cross Blood Service storing 
samples from a  population of blood donors, and, currently, one disease-specific biobank, 
the Finnish Hematology Registry and Biobank (FHRB), that stores samples from patients 
with hematological diseases; since 2017 the private health care provider Terveystalo has 
also had its own biobank. The disease-specific Helsinki Urological Biobank (HUB), once 
independent, has now merged with the clinical Helsinki Biobank. The two disease-specific 
biobanks started as pilot biobanking projects, which meant that they initially operated as 
individual research projects; however, I refer to them as biobanks instead of differentiating 
between pilot projects and biobanking, since they were formed with the idea of eventually 
meeting the requirements of the Biobank Act. What made them different from previous 
sample collections for research was the goal of collecting samples prospectively for research 
purposes, and the aim of creating a collection of samples of human origin with attached 
clinical data to be used for various research settings by a range of researchers and private 
partners: in brief, a collection of biological material and attached data accessible to many, 
whether private or public, unlike previous collections of research materials. 
Biobanks collect samples for their prospective collections with the consent of patients. 
Often the sample is blood, but there are also broader collecting efforts: for example, the 
FHRB and the HUB have collected disease specific samples from different stages of cancer 
and the FHRB stores living, viably frozen cells (see http://www.hematology.fi/en/shy/fhrb/
fhrb-sample-status). Despite the effort to collect samples prospectively, most of the samples 
stored in the epidemiological and clinical biobanks are based on older sample collections, 
such as research cohorts and pathology archives. The Finnish legislation has allowed this 
“special procedure” (Soini, 2016: 30) of translating old samples into biobanks if they were 
collected before 1.9.2013, that is, prior to the Biobank Act’s coming into force. The transfer 
was possible on condition that “the person from whom the sample has been taken does 
not object”, the “use for clinical purposes (patient care) is not jeopardized”, and a “regional 
ethics committee approves the transfer” (Soini, 2016: 26). Even though consent was not 
asked before storing these old samples in biobanks, a “specific notification procedure” and 
the possibility to opt out were required (Soini, 2016: 30). It was argued to be too costly to 
reach everyone whom the transfer concerned individually, and a notification in newspapers, 
institutional webpages, “or an official journal” was considered sufficient (Soini, 2016: 30). 
With these old samples, related donor data have, of course, also been translated, since 
they are an important part of the samples and their usability. Sample-related data include, 
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according to a directional letter4 from Valvira and Tietosuojavaltuutetun toimisto (2015), 
general donor information, such as the sex, date of birth, and time and cause of death of 
the subject. Sample-related data can also comprise technical details related to the sample 
type, processing, diagnoses, sample history, or already generated analyses based on the 
sample, and further material relating to the sample, such as diagnostics, medical operations 
or procedures, laboratory results, time spent in hospital, and so on. Finally, the analyzed 
results of biobank-based research projects can also be regarded as sample-related data 
(Valvira and Tietosuojavaltuutetun toimisto, 2015). 
A brief background history
Since the late 1990s and early 2000s, there has been a growing emphasis both internationally 
and nationally on establishing biobanks (Eskola, 2005; Palotie and Peltonen-Palotie, 2004; 
Sosiaali- ja terveysministeriö, 2007; Tupasela, 2006a, 2007; Yuille et al., 2008; Zika et al., 
2010). The first collections, clearly preceding contemporary biobanks, were already in 
place in the 1990s: for example, in Iceland and Estonia. According to Hewitt and Watson 
(2013: 309), the term biobank first appeared in 1996 in the titles and abstracts of scientific 
literature. At that time, at the end of the ‘90s and at the turn of the millennia, examples of 
biobanks included, for instance, the Danish neonatal serum bank and the biobanks of the 
United Kingdom and Japan (Hewitt and Watson, 2013: 309). However, probably the most 
famous biobank project has been that in Iceland. The Icelandic biobank, DeCode Genetics, 
accompanied by the Health Sector Database, has served internationally as an example and 
reference for later projects (Winickoff, 2006), accelerating the development of these kinds 
of databanks elsewhere. Indeed, numerous countries now have their own biobank projects: 
Japan, Taiwan, Canada, China, Iceland, United Kingdom, Sweden, Singapore, and Estonia 
to name a few (Aarden, 2017; Fan et al., 2008; Gottweis, 2008; Nordforsk, 2017; Ong, 2016; 
Pálsson, 2007; Sunder Rajan, 2006; Tsai, 2010). However, the Icelandic case also exemplifies 
the hurdles and challenges to such projects; DeCode genetics has suffered bankruptcies 
and also created tensions in Iceland with regard, for example, to the private ownership of 
the collection, which has had several owners over the years (e.g., Fortun, 2008; Pálsson, 
2008; Reardon, 2017; Rose, 2006). Similarly, the Generation Scotland biobank has faced 
problems of sustainability and must actively search for ways to make its collection attractive 
(Reardon, 2017: 107–111).
Biobanks in Finland are very much part of the international enterprise to establish biobanks 
and organize the collection, storage, and distribution of samples and data, encouraged by 
organizations such as the OECD (2007, 2009) and European Union (2009). In many ways, 
the intensified creation of biobanks during the first two decades of the 21st century has 
4 This letter by Valvira – the National Supervisory Authority for Welfare and Health and the Office 
of the Data Protection Ombudsman can be found (only in Finnish) at: http://www.tietosuoja.fi/
material/attachments/tietosuojavaltuutettu/tietosuojavaltuutetuntoimisto/tiedotteet/puAfi7h0p/
Valvira__TSV_ohjaus.pdf (Valvira and Tietosuojavaltuutetun toimisto, 2015).
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also resulted from developments in the life sciences, bioinformatics, and technologies. For 
example, the Human Genome Project (HGP) and the first reading of the complete human 
genome in 2003 generated considerable enthusiasm and optimism; as a result, genomics 
were expected to provide new cures and knowledge of health and disease very rapidly 
(e.g., Reardon, 2017). Meanwhile, a new need for samples has emerged, since methods in 
molecular biology and proteomics (and other –omics such as metabolomics), as well as the 
growing capacity to handle data, have led to new possibilities in the pursuit of both health 
and economic growth (Gottweis, 2008: 23). 
To research the complex mechanisms behind diseases, large populations need to be studied, 
a requirement which has led to considerations and claims about which populations are the 
most suitable for this endeavor (Hinterberger and Porter, 2015; Tupasela, 2016; Winickoff, 
2006). One result of this is that many countries have claimed that their own collections 
are drawn from populations offering especially high potential for biomedical research 
(Tarkkala and Tupasela, 2018). The isolated Finnish gene pool, for example, is being framed 
as particularly valuable in terms of innovation materials and strategies fostering the health 
care sector and its growth (e.g. Ministry of Social Affairs and Health, 2015).
Simultaneously, the data that biomedical research enterprises require must be harmonized 
in order to be as widely usable as possible. Therefore, current biobank projects are often 
accompanied by a plethora of complementary projects and organizations aiming to foster 
and harmonize practices relating to the standardization of sample quality and data:5 in 
Europe, for example, BBRMI-ERIC is playing a key role in developing common practices 
and guidelines for European biobanks and biomolecular resources (www.bbmri-eric.eu). 
As the handling of ‘big data’ and data masses is now considered possible, and research 
concentrates on very detailed and specific aspects of phenomena, vast quantities of 
harmonized data are needed. Indeed, standards and standardization are said to be one of 
the cornerstones of the wider field of biomedical research (see, e.g., Keating and Cambrosio, 
2003); they align practices in different places as they “make things work together over a 
distance” (Timmermans, 2015: 79). 
Gottweis (2008: 23) has noted that “what biobanks are ‘doing’ goes far beyond contributing 
to basic research in biology”. They are “connected to a variety of scientific, economic and 
political objectives” (Gottweis, 2008: 24). In recent years they have become an important 
policy matter, with large genomics initiatives being introduced in different countries in 
order to be forerunners in the research, development, and utilization of the field. These 
include the 100,000 Genomes Project in the UK and the All of Us Program in the USA, 
the latter accompanied by a renewed call for war on cancer (Cancer Moonshot), as well 
5 E.g. ISBER, BIOMEDBRIDGES, ISBER, BBRB (by NCI), P3G, ESSB, P3G, BBMRI-ERIC, 
ELIXIR, ICPerMed. See Chapter 4.
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as the German Personalized Medicine Initiative; in Finland, biobanks are currently being 
utilized as part of the FinnGen study, which aims to genotype 500,000 Finns. In recent 
years Finland has also introduced a series of initiatives all aiming to foster personalized 
medicine in the country.6  
When it comes to the development of biobanks over time, Simeon-Dubach and Watson 
(2014) have argued that, in the first phase, biobanks concentrated on collecting “large 
numbers of biospecimens”; quantity was believed to be required for methods such as 
Genome Wide Association Studies (GWAS), which led to the conclusion that biobank 
networks were needed (Simeon-Dubach and Watson, 2014: 302). In the next phase 
biobanking focused more intensively on quality, as it became evident that inconsistency 
in this area is a problem for the credibility and validity of research and, for example, the 
development of biomarkers (Simeon-Dubach and Watson, 2014: 303). From the focus on 
quality, the writers suggest that biobanks then moved on to emphasize “enhancing the value 
and impact for the three major sets of external stakeholders (people/patients, funders, and 
research customers)” (Simeon-Dubach and Watson, 2014: 306). This means that instead of 
setting up basic operations, the focus would increasingly lie on how to operate sustainably 
and effectively over time. This enhancing of value for society is what is also expected 
from biobanks in Finland, which link health efforts with the innovations and policies of 
knowledge-based societies. 
Building biobanks in Finland – infrastructure with unique opportunities
In Finland the first biobanks which were prepared to meet the requirements of biobank 
legislation – the Finnish Hematology Registry and Clinical Biobank (FHRB) and the 
Helsinki Urological Biobank (HUB) which began as independent pilot projects – started 
to operate in 2012-2014. Eventually, the Biobank Act came into force in 2013, after which 
new biobanks were founded. Currently, there are ten that meet the requirements of the 
legislation and are officially registered in the biobank register held by Valvira (see Table 1, 
p. 10). 
The legislation made it possible to register biobanks in Finland officially and has 
simultaneously guided understandings of what is meant by the term. Finnish proponents 
had argued for a decade, both in international and national arenas, for the need to 
establish biobanks before the legislation finally came into force (Eskola, 2005; Käpyaho 
et al., 2004; Palotie and Peltonen-Palotie, 2004; Yuille et al., 2008). Since the initiative to 
establish biobanks in Finland began, the basic storyline has remained the same: Finnish 
tissue samples which have already been collected offer potential value for scientific research 
6 Not only are there now biobanks, but the Finnish Comprehensive Cancer Center was also 
founded, and a Genome Centre and Neurocenter are on their way; meanwhile legislation 




and the economy, and their use for research purposes should not be restricted – therefore 
biobank legislation is needed (Tupasela, 2006: 105). In 2006 The Ministry of Social Affairs 
and Health appointed a group to prepare the relevant legislation. This resulted in a report 
entitled, “Biobanks - in our common interest. Final Report of the Working Group examining 
how to use collections of samples of human origin” (Sosiaali- ja terveysministeriö, 2007). 
The path to the finished Biobank Act still took time; a new government was formed before 
the Act was eventually approved in 2012, and the legislation adopted in 2013. Throughout 
the process, and still today, Finland has been advertised and regarded as an excellent 
environment in which to found biobanks,7 exemplified by the following quote from Auria 
Biobank’s homepage: “Finnish biobanks are supported by a uniform public health system, 
precise registration of medical history, a population register and citizens who have a 
positive attitude towards research work” (www.auriabiopankki.fi).
Less than five years after the first biobanks were established, a process with the aim of 
merging the clinical biobanks into a single Biobank Finland commenced. An expert 
group was appointed to consider this possibility, which resulted in the Finnish Biobank 
Cooperative, FINBB (Ministry of Social Affairs and Health, 2016), seen to serve as a one-
stop shop if a collaborator is interested in utilizing samples and data from the clinical 
biobanks in Finland. A process to review the biobank legislation was also initiated at the 
same time and it is expected that renewed legislation will come into force in 2019. It is 
apparent that biobanks in Finland operate in a changing and developing landscape. 
Biobanks as collections
In many ways biobanks represent a continuation of the history of medical collections, 
particularly when we consider the earlier clinical samples and population cohorts on 
which many Finnish biobank collections are based. These specimen collections with their 
related data, now translated into biobank collections, have thus existed for decades. Bruno 
Strasser (2012a: 303-304) has put the collecting and collections into historical context from 
the viewpoint of the present, observing that contemporary reasoning often assumes that it 
is only recently that we have been confronted with data masses beyond our imagination. 
Yet biobanks are built on a history of medical collections and only the new samples are 
collected using the standardized protocols of today. Thus, these collections, both old and 
new, are part of a longer history of collecting as scientific practice (see, e.g., Heesen and 
Spary, 2001; Strasser, 2012a).
Aaro Tupasela (2008) has connected tissue collections such as those in biobanks with the 
concept of epistemic cultures (Knorr-Cetina, 1999). By epistemic cultures, Knorr Cetina 
7 This rhetoric is strikingly similar to how Iceland was, and still is, framed as an environment for 
genomics (Fortun, 2008; Pálsson, 2007; Rose, 2003; Winickoff, 2006), see Chapter 5. Furthermore, 
the biobanks and registers in Nordic welfare states have been identified as “goldmines” for 




(1999: 1, emphasis original) refers to the “arrangements and mechanisms” that “in a 
given field, make up how we know what we know”. Her goal is to amplify “the knowledge 
machineries of contemporary sciences” to display the practices that are at play in the ways 
knowledge is being built (Knorr Cetina, 1999: 3, 10). Based on seeing collections as part 
of a particular epistemic culture, Tupasela (2008: 44) underlines the exchange value and 
productive potential of the collections in a commercial sense. Moreover, there have been 
other kinds of circles of exchange on the side of more institutionalized medical or research 
collections; in the history of natural collections the establishment of the circulation of 
samples was crucial (see, e.g., Müller-Wille, 2001; Müller-Wille and Charmantier, 2012; 
Star and Griesemer, 1989), while in medical research the circulation of certain samples has 
taken place between collaborators and researchers8 as routine practice. Nowadays exchange 
is institutionalized and stabilized, some say even democratized, in biobanks compared to 
past, socially organized practices between researchers. 
What we can see in biobanks and in the organization of their samples for molecular 
biology, is, following Bruno Strasser (2012a), the merging of two traditions in the natural 
8 See Kohler for how geneticists established an exchange system of standardized drosophila 
flies, creating a distinctive way of using the fly as a tool while simultaneously aligning the 
laboratories’ work (Kohler, 1994); for traffic in samples as well as sample exchange between 
various stakeholders involved in the many contexts of medical research, see Warwick Anderson’s 
Collectors of the Lost Souls (2008). 
Table 1. Biobanks with biobank projects that started before 2013 
Pre-act projects or 
collections





Member of Biobank 
cooperative, FINBB 
2017 
FHRB 2011-2014 FHRB 15.7.2014   
HUB 2012-2014 HUB 10.11.2014   
Auria 10.3.2014  x
THL 10.3.2014  
 Helsinki Biobank 
21.4.2015 
HUB integrated to 
Helsinki biobank in 
1.3.2016 
x
 Borealis 10.7.2015  x
 Tampere biobank 
8.9.2015 
 x















sciences: scientific experiments and collecting as it took place in natural history collections. 
Therefore, the DNA sequence database, GenBank, for example, which serves as an 
important tool for researchers, does not only represent the “cutting edge of biology”, but is 
also part of a “tradition of natural history” characterized by “collecting, naming, comparing, 
and organizing natural objects” (Strasser, 2008: 537). Thus, databases such as GenBank 
exemplify a hybrid culture based on natural history and the experimental sciences (Strasser, 
2008, 2011). In this sense biobanks are also part of the kind of knowledge production that is 
crucially about “collection, comparison, and computation of biological data”, and thus not 
only about the triumph of experimentation (Strasser, 2012a: 305). 
In line with this I argue that the merging of experimentation and collecting is demonstrated 
by the biobank samples and the reasoning about their purpose. The possibility for 
experiments needs to be maintained; only in this way can biobanks contribute to the 
identification and development of new tools such as biomarkers. In the same manner, 
Strasser (2012a: 335) emphasizes the required connection to experimenting; one can spot 
connections between different outcomes from the databases, but these connections need to 
be verified by experiments (Strasser, 2012a: 335). Thus, the samples in biobanks, as data and 
as wet samples, as virtual and as material to be worked on, seem to allow both the finding 
of connections and their experimental verification. Indeed, the biobank materials are not 
only for comparison but also for the experimental production of new knowledge; they 
both enable and are built on experimentation. Strasser highlights the “hybrid character” 
of producing “knowledge through both experimentation and collection” in “current 
biomedical research” (Strasser, 2012a: 336) that combines “the data-driven and hypothesis-
driven, the comparative and the exemplary, the experimental and natural historical” 
(Strasser, 2012b: 87). With this hybrid way of doing biomedical research the “boundaries 
between specimen collections and molecular data collections are becoming increasingly 
blurred” (Strasser, 2009: 1672), which is also evident in the case of high quality samples, as 
I demonstrate in my analysis in Chapter 4.
Structure of the study
The structure of the study continues as follows. In the next two chapters (2 & 3) I present 
and discuss the main concepts and theoretical frameworks of the volume as well as the 
data, methods, and the analytical process on which it is based. 
The following three chapters (4, 5, and 6) present my empirical analysis. In Chapter 4 the 
making of personalized medicine is discussed in the context of the “high quality samples” 
biobanks are now said to offer to the field of biomedical research and development (R&D). 
The goal of the chapter is to explore and present what is woven into the concept of “high 
quality samples” and the key role they play in the knowledge production that takes place 
through these building blocks of distinguished quality.
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Chapter 5 turns the focus to research populations in biomedicine and what Finnish 
biobanks offer biomedical R&D in this field: first, an innovation policy effort aims to build 
a competitive edge based on the genetic homogeneity of Finns; second, and in contrast to 
the first point, the multiple and malleable populations that can be stratified and pooled in 
Finnish biobanks were expected to be of interest for biomedical R&D. I analyze and discuss 
these twofold approaches in relation to populations stored in biobanks in the making of 
personalized medicine. Moreover, I show how these reasonings, and the populations, are 
bound up with ideas of Finnish society more widely and echo the case of Iceland. 
Chapter 6 addresses how it is expected that personalized medicine will develop in the 
clinics with the help of biobanks, especially under translational medicine concentrating on 
individualized cancer care and the utilization of clinical data that have served as examples 
of what biobanks could foster. In the analysis I show how biobanking and the expectations 
of closer connections between clinical care and research are conditioned and constrained 
by the many layers of regulations that are not just top-down restrictions. Furthermore, the 
distinction between clinical care and research is seen in the analysis as ambiguous. 
The last chapter of the study (7) offers a review of the empirical sections and concludes with 
discussion of the main themes of the study: sociotechnical imaginaries and biobanks as the 
conditions of possibility for personalized medicine. I point out how the constant change 
and iteration of the personalized medicine landscape not only forces biobanks to adapt, but 
also restricts and defines what they can be, which might turn out to be counter to the ideas 
on which they were built. 
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2.  The sociotechnical imaginary of personalized 
medicine and biobanks as conditions of possibility
Expectations and prospects play a crucial role in the development of biobanking, largely 
because the establishment of biobanks is seen as elementary in enabling large-scale 
biological research and thus, eventually, personalized medicine (see, e.g., Gaisser et al., 
2008; Gottweis, 2008: 23; Hewitt, 2011). This study utilizes the concepts of sociotechnical 
imaginaries and conditions of possibility to analyze biobanks, setting out from the premise 
that imaginaries and expectations related to infrastructure such as biobanks are what make 
things happen. They coordinate actions and label them, provide motivation, and bring 
people and things together in pursuit of how things ought to be, even if goal fulfilment is 
uncertain (e.g., Borup et al., 2006; Brown and Michael, 2003; Tarkkala et al., 2018). 
In this chapter, I operationalize the key concepts that contextualize my analysis. I first 
discuss expectations and sociotechnical imaginaries, followed by the concept and 
phenomenon of personalized medicine and why I see it as a sociotechnical imaginary. 
I then connect biobanks – as conditions of possibility for personalized medicine – to a 
specific understanding of regulatory objectivity as a characteristic of knowledge production 
in biomedicine. The concepts that frame the overall context and research questions share an 
emphasis on dynamics related to science, technology, society, policy, regulations, scientific 
practices, and futures in the making9. Lastly, I present the research question(s) and the 
contribution made by this study to discussions related to expectations and sociotechnical 
imaginaries.
Expectations and sociotechnical imaginaries
Medicine, biomedicine, and genomics have been analyzed in the context of hopes, promises, 
potential, and future imaginaries and orientations (e.g., DelVecchio Good, 2003; Helén, 
2004; Novas, 2006; Petersen, 2015). Many social science and STS studies variously address 
the role played by future orientations, or the creation or maintenance of certain futures, in 
contemporary societies (see, e.g., Adam and Groves, 2007; Adams et al., 2009; Appadurai, 
2013; Beckert, 2016; Borup et al., 2006; Brown, 2003; Brown and Michael, 2003; Fortun, 
2008; Franklin, 2001; Fujimura, 2003; Hedgecoe, 2004; Jasanoff and Kim, 2015; Rabinow 
and Dan-Cohen, 2005; Selin, 2008; Taussig et al., 2013). 
STS studies of emerging technologies have shown that expectations are not just hype; 
rather, they legitimate certain projects or initiatives, attract investment, and indicate certain 
directions and paths to the future, thereby reducing uncertainty. Expectations also have 
9 This also relates to the concepts utilized in the analytical sections: for instance, Hans-Jörg 
Rheinberger’s (1997) dynamic loop between technical objects and epistemic things stresses the 
interplay in science between the standardized and already-known and its orchestration in order 
to allow the emergence of something previously unknown.
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a coordinating effect: they bring actors, institutions, and networks together and organize 
practices and communities (Borup et al., 2006: 285–286; Fujimura, 2003: 192; van Lente, 
2012: 773–774); they also reconfigure and reorganize resources to highlight particular 
futures and shape practices, thus mobilizing futures today (Brown, 2003: 5). Indeed, 
expectations are “situated or located in real-time current conditions and settings” and they 
“reflect our present” (Brown and Webster, 2004: 181 emphasis original). Biobanks, and the 
role they are seen to play in pursuing genomics and personalized or data-driven medicine, 
mobilize those futures in the present despite whether the expectations placed in them are 
eventually met (see also Helén, 2016: 248-251). 
The role of imaginaries in social life has also been investigated (e.g., Anderson, 1991; 
Beckert, 2016; Taylor, 2004), while biomedicine and its ability to produce hope10 has been 
discussed in terms of specifically medical imaginaries (DelVecchio Good, 2003). Similarly, 
expectations related to science and technology in society, and their particular contexts, 
have been conceptually addressed in STS through the notion of sociotechnical imaginaries 
by Jasanoff and Kim (2009, 2013, 2015). The aim with this concept is to fill a gap in the 
literature when it comes to understanding future-oriented “interconnections between 
technoscientific and political practice”, especially in regard to innovations (Jasanoff, 2015a: 
10). According to Jasanoff (2015a) sociotechnical imaginaries are 
collectively held, institutionally stabilized, and publicly performed visions of desirable 
futures, animated by shared understanding of forms of social life and social order 
attainable through, and supporting of advances in science and technology. (Jasanoff, 
2015a: 4)11 
This view addresses the constitutive role of science and technology in the building and 
realization of the imaginary. Science and technology are likely to play key roles in our 
understandings of what should be achieved in our societies and by which means; thus, 
sociotechnical imaginaries also highlight the co-production of science and society (Jasanoff, 
2004). As Francois Jacob writes: 
In some respects at least, myths and science fulfill a similar function: they both 
provide human beings with a representation of the world and of the forces that are 
supposed to govern it. They both fix the limits of what is considered as possible. 
(Jacob, 1982: 9) 
10 On hope in promissory biomedicine see Brown (2003), Franklin (1997), Helén (2004), Kitzinger 
(2008), Martin et al. (2008), Moreira and Palladino (2005), Novas (2006) and Petersen (2015).
11 Originally sociotechnical imaginaries were defined as “collectively imagined forms of social 
life and social order reflected in the design and fulfilment of nation specific scientific and/or 
technological projects” (Jasanoff and Kim, 2009: 120). The new formulation is less committed to 
national level. 
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As encapsulated by the concept of sociotechnical imaginaries, the tools and means provided 
by science and technology play an important role in imagining our futures. Simultaneously, 
built as they are on the past, visions of desired futures are by no means neutral (Jasanoff, 
2015a: 22). Moreover, imaginaries such as personalized medicine often come with specific 
local characteristics (e.g., Faulkner, 2017; Felt, 2015; Jasanoff and Kim, 2009, 2013, 
2015). For example, in Finland, success in personalized medicine is configured based on 
the national registers, regulatory environment, and the population as a homogeneous 
isolate, among other things (e.g., Ministry of Social Affairs and Health, 2015). However, 
the genomics in Latin-America, for example in Brazil and Mexico, are very much built 
on racial heterogeneity (e.g., Benjamin, 2009; Wade et al., 2014), while in Singapore the 
goal is to stay competitive, and put the heterogeneous “Asian” populations onto the map of 
biomedical research, thereby ensuring that the needs of these groups are met (Ong, 2016). 
The concept of the sociotechnical imaginary (Jasanoff and Kim, 2015) resembles earlier, 
future-oriented conceptualizations and discussions in STS. Other STS scholars have also 
seen the role of science and technology as important in constructing the future (see, e.g., 
Brown et al., 2000); while Hedgecoe (2004), for example, has demonstrated the politics 
inherent in pharmacogenomic expectations. However, I have chosen to frame my research 
with the notion of sociotechnical imaginaries, since the concept guides work towards 
specific imaginaries, such as personalized medicine, enabling analysis of developments and 
changes in imaginaries over time in their specific and particular contexts, and in relation 
to different policies (Jasanoff, 2015a, 2015b). Consequently, the concept also demarcates, 
since there always are specific imaginaries under study. 
Personalized medicine as a sociotechnical imaginary
Personalized medicine, as a term, currently refers to a more individualized way of treating 
patients. Offering the same standard treatment to everyone is no longer considered an 
option; instead, every patient and every disease is regarded as potentially one of a kind 
(National Research Council, 2011). According to Tutton (2014: 3), personalized medicine 
rearticulates “long-standing debates in medicine about how to make sense of individual 
differences and what they mean for disease prediction, treatment and care”. While there 
is no official definition, in the European Union Council conclusions on personalized 
medicine for patients (2015) it is defined as follows:
[P]ersonalised medicine refers to a medical model using characterisation of 
individuals’ phenotypes and genotypes (e.g. molecular profiling, medical imaging, 
lifestyle data) for tailoring the right therapeutic strategy for the right person at the 
right time, and/or to determine the predisposition to disease and/or to deliver timely 
and targeted prevention. (European Union, 2015)
Simultaneously, the term overlaps notions of stratified medicine and precision medicine in 
many ways and may be regarded as virtually synonymous (e.g., Day et al., 2017); all share 
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an idea of accuracy and efficacy that goes far beyond treating the average with standard 
treatments offered for many diseases today. 
For example, Hood and Friend (2011) have envisioned medicine becoming “predictive, 
personalized, preventive and participatory”, otherwise referred to as P4 medicine (Hood 
and Friend, 2011). These four Ps are usually part of what is understood by the scope of 
personalized medicine in which patients are expected to take increasing responsibility and 
more active roles when it comes to their health and disease prevention, and to receive more 
individually tailored treatments (Prainsack, 2017; Tutton, 2014). Indeed, for personalized 
medicine to become reality, it is argued that patients need to be active: new alliances and 
partnerships are expected and needed (Hood and Friend, 2011; Prainsack, 2017). This 
is something Prainsack (2017) has identified as the novelty12 of personalized medicine. 
In practice, it means that patients are, according to Prainsack, becoming “prosumers”, 
as they participate both in the production and the consumption of the goods, contents, 
products, and services in the field of health (Prainsack, 2017: xv). What is considered 
relevant information when personalizing treatment has changed from “family and 
social relationships” and “mental state” into a data package of “genetic predispositions”, 
“lifestyle information”, and “clinical data” (Prainsack, 2017: 4). Thus, nowadays, the idea of 
personalization is increasingly data intensive (Prainsack, 2017: 4). Prainsack (2017: 9-10) 
also notes that personalized medicine, and genomics more broadly, comes with the risk of 
creating inequality: if a population is understudied, and therefore underrepresented, they 
do not receive the benefits accruing to other, more studied populations (Bentley et al., 2017; 
Cornel and Bonham, 2017; Prainsack, 2017: 9–10).
Alongside more general personalized health and personalized medicine developments, 
there are also more specific and concrete developments. In clinical practice there is already 
a growing number of examples of personalized medicine, although, in general, knowledge 
in genomics has not translated into health benefits as was expected in the wake of Human 
Genome Project (Burke et al., 2010; Guttmacher and Collins, 2005; Lander, 2011). This first 
reading of the human genome, at the beginning of the millennium, raised hopes of a new 
kind of medicine, based on better knowledge about diseases and human bodies, and better 
serving public health. It was expected that “human traits would be linked to common 
genomic differences” (Stevens and Richardson, 2015: 1). However, biology turned out to 
be more complex than had been believed (Stevens and Richardson, 2015: 2). Currently, 
perhaps the best-known examples of individually tailored treatments are the targeted 
medical substances used in cancer care. For example, one called imatinib (Gleevec) 
specifically targets the cancer pathway in chronic myeloid leukemia (CML), which has 
revolutionized the care and life expectancy of people living with CML (Druker et al., 
2001; Keating and Cambrosio, 2012; Maughan, 2017); another example of such targeting 
12 On the historically changing understanding of what is meant by “personalized medicine”, 
including prior to genomics, see Tutton (2012, 2014). 
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is the treatment of HER2-positive breast cancer with monoclonal antibody trastuzumab 
(Herceptin) (Ely, 2009: 305; Keating and Cambrosio, 2012: 315–316). 
As noted earlier, personalized medicine comes with expectations of better treatment, more 
accurate diagnostics, and the prevention of diseases (e.g., Hamburg and Collins, 2010; 
Hood and Friend, 2011; Swan, 2012), assumptions which appear in the numerous articles, 
books, reports, and strategy papers written on personalized medicine and in its name 
(e.g., Collins, 2010; Collins and Varmus, 2015; Hood and Friend, 2011; Ministry of Health 
and Danish Regions, 2016; Prainsack, 2017; Tutton, 2014). Simultaneously, personalized 
medicine conferences are filled with “stories of extraordinary outcomes” – successes, 
that is, even when the field as a whole is perhaps more accurately characterized by its 
complexity and uncertainty (Maughan, 2017: 17). As Hedgecoe pointed out over ten years 
ago in the context of pharmacogenomics, it “exists more in the speculations and promises 
of its supporters than in terms of scientific results and marketable products” (Hedgecoe, 
2004: 17), which still seems to hold true. Personalized medicine has also been described as 
“hype” and portrayed in popular press “as a positive health-care trend associated with few 
concerns” (Marcon et al., 2018: 6).
The promises of biobanks gain credibility and power from the general visions and actual 
efforts connected with personalized medicine, which legitimizes biobanking and its 
re-purposing and reorganization of samples and health data. Simultaneously, both health 
and monetary values are linked to these efforts (Tutton, 2014: 3). It is no surprise, then, 
that Tutton has asked whether personalized medicine is “a powerful vision of the future to 
be likened to a national infrastructure project, merely a marketing strategy, or an approach 
to patient care that emphasized the ‘whole patient’?” (Tutton, 2014: 2). He describes the 
imaginary of personalized medicine as “the speculative, propositional fabric of scientific 
thought concerned with the application of genomic knowledge and technologies to the 
biomedical enterprise” (Tutton, 2014: 10). Following Waldby (2000), Tutton (2014: 8) 
suggests that imaginaries rely on culturally intelligible fantasies which, for personalized 
medicine, is individuality. However, in this dissertation, I examine personalized medicine in 
relation to biobanks through the theoretical lens of the sociotechnical imaginary (Jasanoff 
and Kim, 2013, 2015) and, thus, my gaze is not directed towards, for example, the growing 
role of patients (see Prainsack, 2017) or individuality (Tutton, 2014). 
Discussions and visions concerning personalized medicine provide prime examples of 
sociotechnical imaginaries. Personalized medicine is in many ways about economical, 
societal, and ethical reorganization, with its proponents pushing to create an environment 
where the imaginary can be actualized; the emphasis lies on potential (Tarkkala et al., 
2018). For this reason, I understand personalized medicine as a sociotechnical imaginary 
that is collective, both locally and internationally, shaping both national and multi-national 
policies and scientific endeavors. In Finland, biobanks, among other institutions, activate 
and put into practice the personalized medicine imaginary. Biobanks are established to 
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serve as infrastructure for research; they organize the collection, storage, and distribution 
of what is needed for research and development in the field of biomedicine. Understanding 
personalized medicine as a sociotechnical imaginary (Jasanoff and Kim, 2015) underlines 
how personalized medicine is not merely about medicine or health (see e.g. Ong, 2016; 
Sturdy, 2017; Tutton, 2014), but very much about rearrangements being made and actions 
being taken that arguably are necessary for it to be realized (Tarkkala et al., 2018). 
Consequently, the European Alliance for Personalized Medicine, for example, claims that 
the “European Commission, the European Parliament and EU member states” should 
“improve the regulatory environment so that Europe’s patients and citizens can have early 
access to personalized healthcare” (www.eapm.eu). Similarly, the International Consortium 
for Personalized Medicine, founded under the EU, states in its action plan that personalized 
medicine hinges not only on widespread use of health data and “improved understanding 
of the biological mechanisms and environmental interactions that govern disease 
progression”, but also on a supportive “policy and regulatory environment” (International 
Consortium for Personalized Medicine, 2017: 5). Indeed, regulation and policy are not 
without significance. In recent years, Finland has tried to create “enabling legislation” in 
order to become a forerunner in this field (e.g., Ministry of Social Affairs and Health, 2015). 
Meanwhile in the US, Peter W. Huber (2013) regards the regulatory traditions of medicine 
as an obstacle to what could otherwise be achieved with the new medical technologies and 
analyses. This crucial role of regulation in scientific practice is also well known through the 
case of stem cell research in the US from the early 2000s (e.g., Thompson, 2013).
Based on these examples, it is easy to see personalized medicine as a societal phenomenon 
with links to interests, policy, and regulations. Hilgartner et al. (2015: 7) underline 
this when they write that “the sociotechnical imaginaries one can distill from policy 
documents and the public sphere reflect the attempts of governments to integrate expected 
developments in conceptions of the future world and how we should relate to it and engage 
with it”. Furthermore, personalized medicine as an imaginary that shapes biomedicine 
comes with intense expectations of economic value, growth, and profits (Aarden, 2017; 
Sturdy, 2017; Tarkkala et al., 2018). To me too, this aspect also comes under the rubric 
of the sociotechnical imaginary of personalized medicine. Analytically, the concept of 
sociotechnical imaginaries allows to see how expectations of social and common good 
“inform science and technology policies and strategies for their implementation” (Aarden, 
2017: 754).
Biobanks as a condition of possibility in a field characterized by regulatory 
objectivity 
This study analyses the role of biobanks in building a future of personalized medicine in 
which research and clinical care are developing links with increased public and private 
collaboration. The research infrastructure is seen as a vital element in the creation of the 
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prerequisites for knowledge production and, therefore, new knowledge as well. This is 
because biobanks are set up to organize and store much-needed research materials that 
provide, arguably, both the quantity and quality that biomedical R&D requires. Therefore, 
biobanks are seen as a condition of possibility for personalized medicine. 
My choice to call biobanks a condition of possibility stems from literature13 which posits 
practical and regulatory arrangements as crucial constituents of biomedical research and 
knowledge (e.g., Cambrosio et al., 2017; Keating and Cambrosio, 2003). When biomedical 
knowledge production is seen from this point of view, it also becomes evident how 
biobanks and their multiple connections and traces of practices from various stakeholders 
are involved. Kohli-Laven et al. (2011: 497–498) have described a biobank as a “condition of 
possibility” in the context of a clinical trial, since the biobank was able to provide tissues and 
related data that were needed for the research. Their analysis links biobanks to biomedical 
knowledge-building characterized by regulatory objectivity (e.g., Cambrosio et al., 2006; 
Keating and Cambrosio, 2003). Regulatory objectivity in the biomedical domain is about 
“collective production of evidence” meaning that shared conventions are initial elements in 
paving the way to scientific results and their clinical appropriations (Cambrosio et al., 2017: 
164). In this kind of constellation, then, 
standardized dyes and reagents, for instance, account not only for the possibility 
of seeing something in the first place, but also for the crucial task of establishing 
equivalences between observations of similar specimens in different locations. 
Equally as important, they allow researchers to decide whether those specimens and 
the conditions under which they were analyzed are the same or different. (Cambrosio 
et al., 2009: 659)
That is, for new knowledge to qualify, the objectivity of these findings hinges on shared 
conventions and shared “protocols, instruments and substances” that are used in the 
generation of these findings (Keating and Cambrosio, 2003: 3). These shared reagents, 
methods, and SOPs are elementary in reaching consensus about the relevance of given 
results, what they mean, and whether they are valid. It is crucial that the alignment of 
practices and the interconnectedness of various actors are such that the same actions, 
tests, and methods can be practiced and utilized in exactly same way in different places 
(Keating and Cambrosio, 2003). Biobanks are said to contribute to this as they play their 
part in building and strengthening certain conventions that can serve as references in the 
13 “Conditions of possibility” is wording used productively in different contexts, with a key role, 
for example, in Immanuel Kant’s (2004 [1787]) transcendental philosophy. Moreover, in Michel 
Foucault’s (2005) Order of Things it is used in reference to an episteme: what makes certain 
knowledge possible at all in theory or in practice and, therefore, what the necessary prerequisites 
of knowledge are (Foucault, 2005: xxiii, 185). I do not wish to connect this study with these lines 
of thinking, as for me the notion, “conditions of possibility”, stems from an approach, discussed in 
this chapter, that underlines the crucial role of conventions and collective actions in the context 
of biomedicine (see Keating and Cambrosio, 2003). 
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evaluation of biomedical research (Keating and Cambrosio, 2003: 327). The important 
point is that “regulatory activities conducted at all levels of research are constitutive” of new 
applications, new tools, and new knowledge in this field14 (Keating and Cambrosio, 2003: 
3). 
In this study regulatory objectivity also characterizes biobanking, as the many layers of 
regulations are elementary in biobanking activities and their future potential. There must be 
standards – which conceptually draw together both regulation and objectivity (Thévenot, 
2009) – protocols, records, and access policies in order for biobanks to be able to be part 
of biomedical research. Cambrosio et al. (2006: 194) write that regulatory objectivity 
foregrounds “collective forms of expertise combining people (clinicians, researchers, 
administrators, patients, etc.) and objects (entities, instruments, tools, techniques, etc.) 
connected by specific coordination regimens”. When institutional arrangements such as 
biobanks draw together standardized objects, entities, and tools, with researchers, private 
companies, and forms of public-private collaboration, as well as various data sources, 
they are part of the “evidential regime” of biomedical research and knowledge production 
(Cambrosio et al., 2009: 659). In this regime, according to Thévenot (2009: 796), the 
“qualification of new scientific entities … is closely linked to the production of standards 
that are relevant for guiding practice”. In other words, the regulation and constitution of 
novelties in this domain are inseparable (Cambrosio et al., 2017: 161). Conceptually, then, 
regulatory objectivity is one of the reasons why biobanks can be seen as conditions of 
possibility (see also Kohli-Laven et al., 2011). It leads to a focus “on the interlaboratory level 
of scientific and medical research” (Keating and Cambrosio, 2003: 3) – the field in which 
biobanks operate. 
Imagining and co-constituting science, technology, and society
Sociotechnical imaginaries as a concept also connect to the wider landscape of 
co-constituted and co-produced science and society (Jasanoff, 2004, 2015a). For example, 
biobanks as research infrastructure allow certain uses while simultaneously producing 
new questions, and are thus part of the mutual constitution of the research infrastructure 
itself as well as knowledge production (see also Aarden 2017: 754). As Jasanoff has put it: 
14 This might also eventually lead into the founding or emergence of new biomedical platforms. 
With the concept Keating and Cambrosio (2003) have drawn attention to functioning and 
prerequisites of specific biomedical platforms, such as immunophenotyping for cancer 
diagnostics, which connects specific technologies and bodies through a biomarker in a 
coordinated way. Thus the concept of biomedical platforms draws attention to interdependencies 
between specific and simultaneously “various components of a platform and the related actors, 
as well as between platforms” (Keating and Cambrosio, 2003; 332). Biobanks in this study, then, 
cannot be considered biomedical platforms as such, but they can be expected to contribute to 
new biomedical platforms. For example, the drug screening project presented in Chapter 6 
demonstrates the potential of a biomedical platform, if it develops into standard clinical practice 
in the treatment of acute leukemias (see also Beaudevin et al., forthcoming).
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“scientific and technological ideas, in short, are produced together with ideas about science 
and technology” (Jasanoff, 2015b: 333). When we also understand science and society as 
co-produced and co-constituted more widely, it becomes evident how the conditions of 
possibility need to be built for the production of scientific knowledge, and how this happens 
in interaction with society. 
Lindee et al. (2003: 3) remind us that samples and databases “can never be the product of a 
‘clean birth’”, but are part of “cultural-historical contexts” wherein power relations, politics, 
and production of knowledge become linked. It should be kept in mind that biobanks 
and their collections represent ideas about what is perceived as necessary for medicine to 
advance, and also the kind of world we are pursuing. The goal of building a good society 
using scientific and technological means becomes apparent when certain research topics 
are rendered important and seen as meeting the needs of society (see Jasanoff and Kim, 
2015). “Science”, as so many social science scholars have argued, is always embedded in 
specific contexts, values, and policies (e.g., Haraway, 2004; Jasanoff, 2004; Reardon, 2017; 
Subramaniam, 2014). 
Research questions and contributions of the study 
In this study, biobanks are investigated as conditions of possibility for personalized 
medicine, as “machines to make a future” (Gottweis, 2008: 24; Jacob, 1982; Rabinow 
and Dan-Cohen, 2005). Within a sociotechnical imaginary of personalized medicine, 
rearrangements of scientific practices and the organization of samples of human origin 
are legitimized and reasoned. The samples are also assigned different characteristics: for 
example, they seem to be able to serve both the health and the economy, both nationally 
and internationally, both now and in the future. Moreover, regulatory, societal, and ethical 
issues are continuously of practical concern in how knowledge production is organized and 
takes place. Erik Aarden (2017: 754, emphasis original) has argued that biobanks mirror 
“how imaginaries of desirable futures that inform science policies are reflected, negotiated 
and contested in the configurations of material infrastructures for knowledge production”. 
The object of this study is the rearranging of biomedical research, which is investigated by 
paying attention to personalized medicine as a sociotechnical imaginary and biobanks as 
a prerequisite for personalized medicine. In this way, the entanglements between research 
and clinics, and commercial, industrial, regulatory, and policy developments, goals, and 
interests come to the fore. Consequently, this study asks: What do the expectations related 
to biobanks as conditions of possibility for personalized medicine tell us about the knowledge 
production in which biobanks are supposed to participate, and the role biobanks play in it? 
To answer this question, biobanking is studied through three different lenses, each offering 
specific nuances to the answer of this question. In the analytical sections I trace how 
biobanks as conditions of possibility for personalized medicine can be understood through 
unpacking, first, claims about the high quality of the samples they store; second, ideas related 
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to research population(s) seen to be stored in biobanks; and third, their link to the perceived 
need for hybridity in knowledge production articulated through the goal of translational 
medicine. Following Franklin (2001, 337) my interest lies in “how and why things mean 
what they do, how knowledge is constructed and how understandings are produced”. I 
attend to this by building the analytical sections around key notions: high quality samples, 
research populations, and translational medicine. My aim is to unpack certain claims 
related to biobanking made by informants in the interviews, presenters at the events I have 
attended, and in the popular media and published materials. Theoretically, this study brings 
a new perspective to discussions of sociotechnical imaginaries by addressing biobanks as 
conditions of possibility in the fulfillment of such an imaginary. 
This research thus contributes to the literature concerning expectations and futures by 
offering an empirically rich analysis that shows the shifts and multiplicities involved in 
making and maintaining biobanks as valuable tools for personalized medicine, itself also 
an evolving imaginary still being molded. These processes are not only dictated from the 
top down; rather, biobanks and what is considered valuable in, and possible through, 
them are flexible and might even work against the ultimate goals of personalized medicine 
(health and wealth). However, as the case of the early years of Finnish biobanks shows, 
personalized medicine as an imaginary is not static, rather requiring constant maintenance 
(see also Tarkkala et al., 2018). This, I argue in this study, places biobanks in an environment 
characterized by uncertainty that continuously requires flexibility in regard to the very idea 
of what biobanks are, what they offer as infrastructure, and what can be achieved through 
them. 
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3.  Understanding biobanking: on data and methods
To understand what biobanking is and what biobanks are, I needed to become familiar 
with many contexts: not only combining different data sets to gain a more nuanced picture, 
but also acknowledging that there is no single clearly defined activity or practice called 
“biobanking”. In terms of the structure of this thesis, the analytical chapters variously 
illustrate the multiple sites of biobanking, discussing questions such as: Just what is a “high 
quality sample”? Is it really the homogeneous genetic Finnishness of the samples that 
makes them interesting for research? What about the translational research projects that 
serve as examples of biobanking? The different themes that caught my attention during 
data collection have been used to shape my approach to writing up my findings, as I have 
structured the thesis around them (Hennink et al., 2010: 279). A similar strategy has been 
deployed by Sara Shostak in her book, Exposed Science: Genes, The Environment, and the 
Politics of Population Health, in which she made “the concepts, objects, and assumptions of 
scientists’ worldview explicit foci” of the study (Shostak, 2013: 219–220). This, she argues, 
enabled her “to maintain critical distance” while simultaneously building her understanding 
of the field of science and epistemologies under study (Shostak, 2013: 220). Likewise, 
the questions that have been important for this study, are linked to the reassembling of 
biomedical collections and associated data for knowledge production in contemporary 
biomedicine, building on previous studies in STS that have shown how science is not an 
isolate; rather, scientific knowledge is made and co-produced in specific contexts, and 
therefore reflects the social, political, and cultural (e.g., Fujimura, 1996; Jasanoff, 2004; 
Knorr-Cetina, 1999; Kohler, 1994; Latour and Woolgar, 1979; Rheinberger, 1997).
It is often said that a method is what you did and the methodology why you chose to do it 
that way (Madden, 2010: 25; Silverman, 2001: 4); however, in practice the research process 
does not unfold so neatly. One makes methodological choices informed by prior theoretical 
and empirical knowledge even before data collection begins. Then the knowledge 
and information gained during the course of collecting data feeds into refining of the 
conceptual and methodological choices, while the research questions feed into analysis. 
Again, through choice of categories and coding in analysis, empirical results are brought 
into connection with already existing theories and concepts. In the end, then, some of the 
concepts and theories utilized might have been carried along (unless changed during the 
process) all the way from the moment when data collection was still a plan. This is in a 
sense the nature of qualitative analysis and qualitative research more widely. The research 
design and implementation are “interlinked” (Della Porta and Keating, 2008: 29), and the 
inductive and deductive, as well as empirical and theoretical reasonings are best described 
as cycles (Alasuutari, 1995: 175; Hennink et al., 2010: 24–25). 
In this dissertation, interpretative analysis of the research material is the result of the 
kind of process and interplay described above. Therefore, it is inevitable that there are 
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methodological remarks inside sections that concentrate on “data”, and that some details 
of the research data are mentioned in relation to the “methodology”. In the following, I 
present my data, the informants, and my methodological choices, although these categories 
leak into each other. I then describe methodological concerns, data collection, and the 
analytical process whereby this study has fulfilled its research tasks.
Following “biobanking”: multi-sited data collection
If it is not easy to define what a biobank is and what it does, how do you study them? 
As is often the case with complex issues, this study utilizes different types of qualitative 
data to understand the rearrangement of storage and distribution of samples and data 
for biomedical R&D&I through biobanks. In terms of data collection, I was inspired by 
the specific idea of multi-sitedness first articulated by Marcus (1995) in the context of 
ethnography. He argues that there are phenomena under study that are not to be found 
in a single site (Marcus, 1995: 95–96); rather, they require being “there… and there… and 
there!”15 (Hannerz, 2003). A similar point made in the field of STS is presented by John Law 
in his book, After Method (Law, 2004). He argues that the social sciences need methods 
that grasp the messiness of the world, its fluidity and elusiveness (Law, 2004). I, too, started 
from the premise that biobanking is a phenomenon of a complex kind, the result of my 
prior experience of biobanking while conducting research for my master’s degree. Thus, 
a cycle of empirical experiences and theoretical reasonings had produced this premise in 
the first place. Furthermore, in the search for answers to my research questions I expected 
I should “follow people, connections, associations, and relationships across space” (Falzon 
2009, 1-2). Similarly, in an STS study about life sciences in Singapore, Aihwa Ong traces 
“relationships among many things – researchers, governments, capital, populations, 
mutations, maladies, and emotions“ in order to “crystallize an emerging biomedical 
frontier” (Ong, 2013: 69). Methodologically, in STS studies, laboratory ethnographies 
as well as multi-sited ethnographies are often conducted (on the method of multi-sited 
ethnography and for examples of research utilizing ethnography, see, e.g., Coleman and 
Hellermann, 2011; Falzon, 2009b; Fujimura, 1996; Hannerz, 2003; Hautamäki, 2016; 
Knorr-Cetina, 1999; Latour and Woolgar, 1979; Marcus, 1995, 2011; Nadai and Maeder, 
2005; Ong, 2013).
In practice, studying biobanking in its different contexts meant that during the data 
collection I visited biobanks and saw corridors, meeting rooms, offices, and sometimes 
freezers, too. I visited laboratories where the samples were processed for storage. I learned, 
for example, that the moment when a sample’s status changes to become “frozen” is not 
15 That an object of study is there and there and there is visible in Annemarie Mol’s (2002) study of 
atherosclerosis. In Body Multiple she brings practices to the foreground, arguing that a disease 
is enacted in practices. Therefore, goes the argument of multiple ontology, atherosclerosis is one 
thing in the context of patients’ everyday lives, another in medical examinations, and yet another 
in medical operations – while all the time being “atherosclerosis” (Mol, 2002).
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the moment when it is put in the freezer. Rather, it is when the barcode is read, minutes 
before actually being placed in the freezer (Fieldnotes, 2013). Thus, to illustrate the multi-
sited approach, a “frozen” biobank sample seems to be different things at its different time-
points. Furthermore, I  went to events where biobanks were presented and discussed. I 
listened to lectures. I collected newspaper articles, journal articles, editorials, policy papers, 
and leaflets. I listened to radio interviews. I went through webpages of the biobanks and 
watched videos uploaded on channels such as Youtube or Vimeo. I came across visions, 
representations, and the material samples themselves travelling from hospital to laboratory 
accompanied by their own taxi credit card. In sum, wherever biobanks were mentioned, 
I wanted to be there too. Of course, and most importantly, I met people of whom some 
became my informants.
During the study, data collection evolved and took new routes in comparison to the original 
research plan. When I started research in 2012, the initial focus was the establishing and 
institutionalization of two biobanks: the Finnish Hematology Registry and Biobank (FHRB 
founded in 2011) and the Helsinki Urological Biobank (HUB founded in 2012). However, 
I soon started to collect data from the wider field of emerging biobanking in Finland. In 
fact, by going to biobank-related events I had already started to familiarize myself with 
the whole field. For example, my interest in the quality of samples was something that was 
a shared emphasis throughout the Finnish biobanking scene, as well as a topic to which 
attention was paid internationally (see Begley and Ioannidis, 2015; Ioannidis, 2005, 2014; 
Munafò et al., 2017; Paltiel et al., 2012). Eventually I started to interview people I had met 
or heard about at these events – people who were involved in other biobank projects in 
other hospital districts or who had some link to biobanks more widely. However, the initial 
interest in two cancer biobanks is still particularly visible in the analysis in Chapter 6, 
although it would lack its character without knowledge of the whole field. 
Moreover, I have tried to collect bits and pieces on the topic as they came along: screenshots 
and copies of webpages, strategy papers, and newspaper articles. I did this without always 
being sure whether these data would eventually be utilized in analysis; rather, I collected 
them as potential “specimens of the same phenomenon” (Alasuutari, 1995: 13). This 
approach created a data set from which I could draw supplementary, complementary, 
and at times contradictory data to discuss and highlight themes and content from the 
interviews and to use as background information. The other side of the coin is that I ended 
up with an excess of data. Qualitative studies, just like genomic medicine, produce vast 
amounts of under-analyzed data (see Alasuutari, 1995: 44). Indeed, at the events in which 
I participated, I often heard that there are considerable stores of genomic data, but less 
understanding about what they all mean. The take-home message was to understand that 
each scientific endeavor focuses on a specific research question and thus only utilizes the 
data from that point of view, which means that a lot of data is excluded in the process. 
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The whole data set consists of (see also Appendix 1):
• Interviews (n=47)
• Observations in laboratories (n=4) and events (n=38)
• Written documents
The 47 interviews with 42 stakeholders and experts from biobanks, biomedicine, and 
biomedical research were semi-structured and partly open. The observations, and fieldnotes 
based on the observations, document laboratories and an operating room (n=4), where I 
familiarized myself with key moments of sample processing and preparation of samples for 
freezing: part of the standardizing work for the sample quality in practice. Observations 
also concern events and seminars in which I participated, where biobanks, biomedicine, 
cancer care, and health data as Finnish assets were discussed and presented (n=38). The 
written documents include materials such as records, protocols, policy documents, strategy 
papers, websites, information leaflets, presentations, newspaper and journal articles, and so 
on, published by the biobanks or about the biobanks, biomedicine, translational medicine, 
or personalized medicine. For example, in Chapter 4 I have utilized scientific journal 
articles relating to sample quality and standardization in biobanking (e.g., Hewitt, 2011; 
Malm et al., 2013; Paltiel et al., 2012), and, in Chapter 5, journal articles on Finnish genetic 
homogeneity and its potential significance for biomedical science as it has been presented 
over the years (e.g., Chheda et al., 2017; Jakkula et al., 2008; Kääriäinen et al., 2017; Kallio 
et al., 2009; Lim et al., 2014; Norio, 2003a; Peltonen, 1997; Peltonen et al., 1999; Peltonen, 
2000; Peltonen et al., 2000; Varilo et al., 2000).
At the time I started data collection, it was expected that biobank practices, including 
sample collection and distribution for research purposes, would commence sooner than 
was the case in practice. Since I collected the main unit of interview data in 2012 and 2013, 
it reflects the expectations and perceptions that people involved had about what they were 
building and establishing. Furthermore, I believe that employing various types of materials 
has resulted in analysis that demonstrates how biobanks are expected to participate in 
the biomedical enterprise and what they are expected to deliver, both scientifically and 
societally. Finally, as already noted, throughout the research process I drew on the idea of 
multi-sitedness – the biobanking that interested me could have not been understood by 
standing by the freezers. 
Interviews and informants
I conducted 47 interviews with 42 informants initially selected by contacting people who 
were clearly related to biobank projects and whom I had seen or heard speaking about 
biobanks and biomedicine in public presentations and events. Most of my informants had 
some sort of institutional connection to biobanking, as biobanks – or even the mere idea 
of a biobank and the collection of samples and data – have links to research institutes, 
clinics, companies, policymakers, developers, and so on; additionally, some people whom 
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I interviewed were found through recommendations from other informants. Once the 
research questions became more refined I started to identify, usually from the events in 
which I participated, people who had knowledge of the specific themes and notions that 
interested me: high quality samples, genetic homogeneity, or translational medicine in 
biobanking. 
Most interviews were conducted with a single informant, occasionally with two, while six 
key informants were interviewed twice or three times as I wanted to follow up on issues 
raised. The interviews lasted approximately 1-1.5 hours and, although I had a prepared list 
of questions, they were not necessarily asked in a predetermined order. Instead, during 
the interview I merely made sure we covered the topics that I had planned beforehand. 
Additionally, as the interviews were partly open, there was always space for other themes to 
emerge if the informant felt they were related to the topic in an important way. I also had 
the space to ask questions, if something new came up. The prepared questions covered the 
following themes:
• How the informant was connected to biobanking
• Establishing and founding of a biobank
• Samples, data, and sample quality in a biobank
• Utilization of biobank samples
• Benefits and obstacles related to biobank activities
• Biobanks and the clinical environment 
• Commercial partnerships and access policies of biobanks
As noted, I collected research materials related to biobanks that were already operating (at 
least in some sense – if only in terms of a coordinator’s preparing the initiative). Since some 
biobanks were established, founded, and started to operate later than others, I have not 
interviewed representatives of all the different biobanks operating in Finland today because, 
as noted, most interview data were collected in 2012 and 2013 with informants involved in 
the first biobank projects. The saturation indicator came when interviewees began repeating 
each other and new data replicated in many ways what had already been said – which 
does not mean that all the interviews contain the same information (Alasuutari, 1995: 
59; Hennink et al., 2010: 88–90; Strathern, 2014). Some interviews concentrated more on 
efforts to allow health data to be utilized; some on patients’ expectations and how biobank 
sampling becomes part of everyday life at the clinic; some on the viewpoints of the industry 
in relation to Finnish developments; and some on privacy concerns and regulative issues. 
The main body, however, consists of interviews with people who had close connections 
to biobanks, whether clinical, disease-specific, or population-based. Some of these people 
were both clinicians and researchers, some were involved in coordinating the establishment 
of biobanks, and some worked in a biobank themselves. They represent various views on 
the topic: researchers who had an interest in using biobank collections; biobank employees 
in different roles in policy, governance, legislation, research, or sample processing, among 
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other things; clinicians; and those with overlapping or multiple roles during the years, or 
even simultaneously. 
In relation to the topics of sample quality, cancer care, and the development of personalized 
medicine, I also conducted a few interviews in Austria in 2013 with a handful of informants. 
These interviews serve as complementary data that I have utilized, for example, in regard to 
high quality samples, as the issue touches on the whole field of biomedical research. There is 
nothing specifically Finnish in the quest for high quality samples. The interviews in Austria 
have also informed analysis in Chapter 6, where translational medicine and individualized 
cancer care as an example of personalized medicine is discussed. 
I refer to my informants with numbers ranging from 1-42, adding their roles as descriptive 
tags. If an additional number is provided in parentheses – for example, (i1(2)) – it indicates 
the second interview with informant i1. I have provided a list of the different roles of 
the informants in Appendix 2. To avoid precise identification, I have chosen not to list 
interviewees specifically indicating all roles and positions in the text or appendices, merely 
the different roles, and since people may hold more than one, the number is greater than 
42. 
However, I needed to provide additional information about the informants in the analysis, 
such as their position as “clinician” or “researcher” or their relationship to a specific 
biobank, in order to show the context in which some remarks have been made. Without 
this information, analysis would have suffered. Indeed, as a result of the way research 
was conducted for this dissertation, there was a need to be context-sensitive about what 
it was about “biobanking” that was being discussed. This was also something to consider 
in relation to the different types of data utilized. Every excerpt has a context inside the 
interview or presentation, but also a context that varies between these different data-sets 
utilized – all these needed to be kept in mind during the course of thematic analysis in 
order to provide legitimate interpretations (see Cronin et al., 2017). 
Observations
As already noted, the multi-sitedness of the ethnography has had its effect on data collection 
and the final research questions. The fieldnotes of the events and situations I documented 
and observed reflect thematical interest in what is being said about biobanks, translational 
medicine, samples, health data, or expectations. Recorded observations gave depth to 
the analytical process, as well as showing which topics needed more attention or cross-
checking and follow-up interviews. Fieldnotes also contain occasional comments about 
how bioscientists circulate the same power point slides among themselves, or how the same 
picture of “crossing the valley of death” is used over and over again in presentations (see 
Chapter 6). This reflects the fact that I was present in these situations to understand how 
science is organized and reorganized in society, and how the human materials that scientific 
practice is said to require are being reassembled. 
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I participated in these seminars and events between 2011 and 2018, which means that I 
started to familiarize myself with the topic and field even before my PhD research officially 
started in 2012. However, the three events (see Appendix 3) which I attended in 2011 
and early 2012 were important for the formulation of the initial research questions and 
development of my multi-sited approach to data-collection and biobanking; later, these 
events were also important in indicating changes in ideas of what biobanks in Finland 
could be. While I no longer conducted interviews in 2017 or 2018, I continued to attend 
public events on themes relating to the realization of personalized medicine, whether about 
biobanks or not. The level of my participation in these events ranged from passive to active 
depending on the event and situation (on different types of observation, see Hennink 
et al., 2010: 178–188). I participated fully in some events, with my own presentation or 
poster, or had coffee with my informants during breaks. Sometimes I also travelled or dined 
with informants without taking fieldnotes or regarding the occasions as opportunities for 
observation; nonetheless, they were part of building relationships with the community 
under study and, as such, worth mentioning. Then again, at other events, I merely observed 
without engaging very much, although on every occasion there were at least some of 
my informants or people I had met during the research process present (or presenting), 
whether I knew it beforehand or not. 
Written documents
The written documents include policy and strategy papers, public documents, and 
newspaper articles that date from earlier or later than the time span for the interview data 
collection period between 2012 and 2016. These materials cover a wider time span than the 
other materials as I also familiarized myself with background reports of biobank projects 
and the state of biomedical research in Finland. Thus, these materials provided important 
insights for my analysis, allowed informed questions to be asked, and offered direction for 
the analytical gaze. In Chapter 5, where previous framings of the Finnish genetic heritage 
and its importance for biomedical research in Finland are discussed, the different published 
materials have a key role. Likewise, when juxtaposed with data from past years, current 
documented changes, such as legislation, provide perspective and help to thematize topics 
like the possibility for medical translations.
I collected articles published in newspapers and journals and made searches with keywords 
such as “biobank”, “population isolate” and “translational medicine”. I also took screenshots 
from the webpages of biobanks at different time-points that contained, for example, 
information on their standardized operating procedures and access policies. The leaflets 
and materials available at events and fairs were also collected. Reading these materials was 
part of the analytical process, highlighting and contradicting issues present in the interview 
data and fieldnotes. For example, there were mismatches between what was said by some 
informants in newspapers and presentations, and what was said in the interviews, leading 
me to perform cross-checks and sensitizing me to ask more about certain topics, interests, 
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or processes, even if just few more questions. These kinds of follow-up took place either 
over a cup of coffee at an event, or in an interview or e-mail. Guiding me in my selection 
of materials has been either their relevance to certain themes in the study, such as the 
populations in biomedical research or translational medicine, or the background they 
provide that helped me to situate biobanks in the field of biomedicine and to understand 
biobanking. 
Analytical process 
Before I could start writing the first drafts of this dissertation, I coded the transcribed 
interview materials using the ATLAS.ti program. A code, in the words of Susan Leigh Star, 
carries something with it from the world on which it is based on, but takes an abstract form 
of it: it simultaneously separates and attaches (Star, 2016: 129, 131). A code connects the 
analytical process with the research data and is part of asking the sociological question: “Of 
what is this an example?” (Star, 2016: 126). The whole dataset was surveyed twice, as coding 
evolved during the process and became more nuanced. For example, the category “high 
quality sample” became too wide to be usable and I had to narrow it down by cutting it into 
subcategories underlining different related aspects, such as usability or whether the sample 
was old or new. ATLAS.ti was only utilized to organize the data and coding in the sense of 
locating certain topics from the data (Hennink et al., 2010: 217). After I had organized the 
interview material thoroughly, I once again worked through the specific materials that were 
relevant to analysis; I then arranged, sorted, and organized the data yet again during the 
writing process – which itself is part of analysis (Alasuutari, 1995: 178; Cronin et al., 2017; 
Hennink et al., 2010: 269). 
I conducted thematic analysis and organized the relevant materials under key concepts. 
This thematic analysis in the manuscript is based on different types of materials collected, 
a strategy which also reflects the research process. For example, there was a moment 
when I noticed that the Finnish genetic heritage seems to matter in the publications and 
presentations linking biobanks with innovation efforts in the field of personalized medicine. 
However, the same unique heritage had no role in the interview data, which was all about 
what makes the biobank samples usable and valuable for clinics, innovations, and research. 
Consequently, I started to pay attention to notions related to populations that appeared in 
the different materials I had collected and searched for more concerning Finnish genetic 
heritage. 
The analysis and the research process could also be described using the concept of multi-
sited ethnography; there is a thin line here. Much like this study, there is typically no aim to 
produce thick description and a thorough and in-depth interpretation of a certain culture 
in multi-sited ethnographies (Falzon, 2009a: 7). Moreover, Nadai and Maeder have pointed 
out that a characteristic of more sociologically oriented, multi-sited ethnographies is that 
“the object of study is not a particular field and all its culture, but some theoretical concept, 
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which supposedly can be best studied in a certain context or field” (Nadai and Maeder, 
2009: 245). In terms of writing, multi-sited ethnography is said, firstly, to accommodate 
“differences of perspective” from different positions, and, secondly, potentially to allow “for 
new knowledge by shifting one’s frame of reference” (Fortun, 2009: 82–83), both of which 
are points that resonate with my research efforts. 
The analytical process with the data set I have collected led me to problems with scales 
and (dis-)proportions, something which is considered to be part of the multi-sited research 
process more generally (e.g., Falzon, 2009a; Fortun, 2009; Nadai and Maeder, 2009). At 
times, I felt that the analysis was not going anywhere, since even though my premise had 
been that there is no single form of “biobanking”, I still needed to know just which pieces 
belonged together analytically. When was the case about the “same” and if so, in which 
ways? What piece of biobanking are we talking about? In the data, there are references 
to old and new samples, targeted and large-scale studies, biobanks for research and then 
suddenly examples where it seemed to be the biobank doing the research; then there were 
the unexpected shifts between these. There are complex multi-variant common diseases, 
and then there are rare diseases, and even the claim that every disease is a rare disease. 
With these thoughts in my mind, I found a lot of comfort in reading Marilyn Strathern’s 
(2004) Partial Connections, where she writes about scales and about the way we tend to 
write, work, and theorize in the (social) sciences. The crucial point in partial connections, or 
partial views and partial theories, concerns the complexity regarding parts and wholes, and 
how this complexity behaves when scales shift. Ultimately, there are always complexities, 
as well as losses and gains in detail, no matter the scale, something produced by the way 
we collect our data and do our research (Strathern, 2004: xiv–xvi). The world is not about 
clear-cut and neat wholes from which we can cut nice, clearly defined slices to observe and 
investigate. Analytically, there is the challenge of how and on what grounds one will build 
similarities and differences in the analysis, and how the concepts and empirics are connected 
by each making the other work (Strathern, 2004: 39-40, 51-53). Thus, our knowledge 
even at best is always partial; it is localized practically, theoretically, and also through the 
researcher: “no one perspective offers the totalizing vista it presupposes” (Strathern, 2004: 
xvi, 40). What remains is to acknowledge and work with the understanding of the partiality 
and situatedness of our knowledge, without compromising the commitment “to truthful, 
faithful accounts of the world” (Strathern, 2004: 31; see also Haraway, 1988).
Therefore, in terms of biobanking and its potential in my data, both informants and 
presentations are situated in certain contexts, and I needed to be sensitive about that and 
about how it produced movements in scales inside the research data. Often I felt like I was 
reproducing in my own study the issues discussed by my informants that related to high 
quality samples (Chapter 4): eventually it is I as a researcher who must understand what 
kinds of research settings are meaningful with regard to this particular material. What kind 
of questions can it answer? What kinds of claims can I make about it? I had to use the data 
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responsibly, keeping in mind the provenance of a certain view; for example, some people 
were researchers themselves while others were clinicians with different kinds of links to the 
emerging and slowly operating field of biobanks. 
I noticed that the scientific method and scientific work of natural laboratories and 
sociologists doing qualitative studies can meet when it comes to methodological concerns. 
The problems with gaining high quality data that produce high quality results is an issue 
for all scientific studies. You have to use data that are fit for purpose; no data are qualified 
to answer all questions so you have to know what you will use to answer the research 
questions you have in mind. Accordingly, in my study, I have tried to collect materials that 
are fit for purpose, resulting in a process whereby I have adjusted and re-adjusted my data 
collecting according to the knowledge gained during the research process. In my analysis, 
I have tried to remain sensitive to the inevitable situatedness, while simultaneously making 
the most of it. 
Research ethics and data management
Of key ethical16 concern in this study are choices regarding when referencing / accrediting 
and anonymization are required. Ethics in these cases is not always simple and protection is 
not always solely ethical (for more on research in which the real names of all informants are 
supplied, see Keating and Cambrosio, 2003), and I have had to consider decisions in these 
fields carefully. For example, should the informants be accredited or anonymized when the 
information they provided was publicly presented? 
My choice in the latter case was to refer to people by their real names if I have used 
other published and publicly available materials containing them, since the materials are 
openly available to anyone; in this way I can publicly accredit people who have made this 
research possible, rather than anonymizing them. On the other hand, the importance of my 
informants’ insights is visible, even when anonymized, in the number of quotes I use in the 
text: the data provided in the interviews are important building blocks of the arguments in 
this study that I do not want to hide. Moreover, as the field is not very big in Finland, full 
anonymization has been impossible to guarantee; clues are inevitable, although probably 
merely narrowing the options rather than providing full recognition. As the informants 
were interviewed in their positions as experts and were neither placed in a vulnerable 
position nor interviewed about personal matters, I consider this sufficient, given the topic 
and the goals of this study. 
16 In Finland ethics approval is needed only in specific cases, such as when research interferes in the 
physical integrity of the research subjects or if the study may cause long-term mental harm (see 
https://www.helsinki.fi/sites/default/files/atoms/files/when_are_ethical_reviews_required.pdf). 
My research does not meet any of the criteria listed. 
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The fact that the data excerpts have been translated into English offers another layer of 
anonymization; the style of speech and ways of saying things in the mother tongue have 
inevitably been lost. In the text I have slightly modified the interview excerpts when 
necessary, being careful not to change the meaning. I have, for example, reduced repetition 
or removed filler words in order to make the excerpts more readable. This is also a way of 
keeping my informants and myself in the same register of discussion; as my voice in this 
dissertation is academic and more formal, light editing has balanced their voices with mine.
I have also anonymized the fieldnotes taken during public presentations in the same way 
as the interview excerpts, as the presentations on which my fieldnotes are based are usually 
not publicly available. I considered this was polite since, when participating in the different 
events, I have not informed everyone present that I am there to observe; that would have 
been impossible. Thus, some people have inevitably been unaware they have contributed 
to my research: for example, by making insightful comments to the presenters which have 
helped me to see things from different perspectives or identify themes that I have decided 
to explore further. At the same time, it is important to remember that I was not there to 
observe people in their personal dimension. What was of interest to me was the topic under 
discussion: biobanks and personalized medicine. 
Another important theme in research ethics is the notion of informed consent. In terms 
of the interviews, I contacted all the informants myself, usually with an e-mail briefly 
introducing my project and asking if they would agree to be interviewed. In general, I also 
outlined topics which we would be discussing: for example, translational medicine and 
sample quality. A positive response to my e-mail was taken as consent to participate and no 
further written consent was requested. When conducting interviews, I ensured that people 
were not opposed to my recording them. I also asked whether there was any part of my 
study about which they would like to know more. Furthermore, the informants received no 
payment for their participation. I often tried to buy their coffee if we met in a public café, 
but I seldom succeeded in what I considered merely a polite gesture of gratitude for their 
participation. 
I have stored the transcribed interviews so that I am the only one accessing and using the 
data. This means that most of the material (interviews, photos, screenshots of webpages 
etc.) is stored behind a password on my computer, backed up by the university. The other 
materials, such as leaflets and newspaper articles, have been stored in the office where I 
have been working. After concluding the dissertation, the data will be stored for at least five 
years for use in research articles based on the study; if used again for other purposes, the 
informants will be re-contacted. 
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4.  Standardized and flexible: high quality samples in 
biobanks 
Biobanks organize the samples of human origin needed in medical research; they also 
collate and store data concerning the sample or the sample donor. In comparison to 
historical medical collections, some of the most distinctive features of biobanks are, first, 
that the collections are prospective and, second, these collections are not for a single 
purpose or a single researcher or research group. Instead, they are open to all researchers, 
research organizations, and companies that meet the access criteria of biobanks (see, e.g., 
https://www.terveyskyla.fi/helsinginbiopankki/en/for-researchers). 
Biobanks are considered research infrastructure because they provide materials for 
biomedical R&D (e.g., Meijer et al., 2012; Reichel et al., 2014) and are part of other already 
established practices and infrastructure, such as science and health care systems. They are 
accessible to a wide range of interested users, with the possibility of transforming themselves 
if R&D so requires, or of transforming the way research is conducted (Aarden, 2017: 754; 
Bowker and Star, 2000b: 35; Star, 1999: 381–382). Biobanks utilize standardized operating 
procedures, but also standardized data-collecting criteria such as the International 
Classification of Diseases (ICD), which provides infrastructure for clinical work and 
diagnostics globally (Bowker and Star, 2000b: 35; Star, 1999: 381–382). The biobank samples 
themselves, the topic of this chapter, are expected to be of consistently high quality, which 
is a key characteristic of biobank samples in order for them to be usable in the production 
of meaningful and valid results once they are circulated and utilized outside the biobank 
freezers (on the key role of circulation, see Ong, 2016). The following extracts exemplify the 
usage of the notion “high quality samples” in biobank rhetoric: 
A sample and data register that combines millions of samples offers the opportunity 
to search for high quality samples that support the research goals. (www.
auriabiopankki.fi/en)
Helsinki Urological Biobank has collected tens of thousands of high quality samples. 
(https://www.fimm.fi/en/)
What, however, is a high quality sample? How is this quality established and why is 
it required? What does the continuous talk of it in the different contexts of biobanking 
reveal about the knowledge production that biobanks are here to foster? How does talk 
of quality relate to the dynamics of science? Asking these kinds of questions about high 
quality samples sheds light on how biobanks claim they draw together various needs and 
developments in the field of biomedicine: the shortage of specimens, the problem with 
replicating results, the quest for biomarkers, the need to build a bridge from bench to 
bedside, as well as innovation policy. Thus, biobanks are founded to produce data (or the 
prerequisites for data production), to provide adequate and sufficient samples for research 
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purposes now and in the future, to create interest, and to advance the biomedical research 
environment and ecosystem in Finland (Sosiaali- ja terveysministeriö, 2007). 
This analysis, concerned with sample quality in biobanks, is based on how high quality is 
framed in presentations, webpages, and interviews, and how it is created in laboratories. 
In the analysis, the general (and native) concept of “high quality sample” embodies 
different characteristics of what is considered quality in relation to biomedical research, its 
outcomes, and the materials it is claimed that research requires. Samples known to be of 
high quality become material prerequisites for personalized medicine, but simultaneously 
need to remain flexible in order to be actually usable for the future and in the future. 
The call for professionally collected standardized samples 
In Finland the establishment of biobanks during the 2010s has been about the 
professionalized production of collections of “high quality samples” (see also Morrison, 
2017). It is no longer considered efficient for researchers to collect samples only on their 
own behalf, their preferred mode (see also Stephens et al., 2011). In fact, it is argued 
that researchers cannot even create the kinds of huge collections of samples that meet 
research needs. They would not have enough funding, nor would they meet the demand 
for both quantity and quality. For example, Majewski and Bernards (2011: 310) write in 
Nature Medicine that improvement of sample quality is needed in the development of 
cancer biomarkers as “the availability of high-quality specimens might turn out to be one 
of  the biggest bottlenecks”. Therefore, a professionalized system, such as that produced by 
biobanks and their networks, is expected to secure the availability of materials that meet the 
requirements for evidence in biomedical research, both in the development of biomarkers 
and more widely. An expert who was involved in planning a biobank describes:
There is an understanding that research needs to be based on really high quality 
samples. It cannot be just anything ... like melted serum found at the bottom of the 
freezer. (i5, 2012)
Since the beginning, new biobanks have often been part of international initiatives to 
standardize and harmonize resources for biomedical research, expected to benefit not 
only research, but also trade and the economy (Timmermans and Berg, 2003: 11–12). 
As the scale of trade has increased, standardization has become a necessity and even a 
priority for international actors such as the European Union, which has been playing a 
key role in establishing research infrastructures in Europe (http://ec.europa.eu/research/
infrastructures/index.cfm?pg=esfri). Indeed, it is easy to see that standardization is widely 
expected to work as “a key instrument” in “shaping Europe as a unified economic area 
across which innovations can be rolled out” (Hauskeller et al., 2017: 4). 
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Exemplifying this, the BBMRI-ERIC17 (and its preparatory phase BBMRI 2008-2011), 
a joint European effort to coordinate and facilitate access to biological resources, aims 
to bring common standards, procedures, and harmonization to the field of biomedical 
research (www.bbmri.eu, bbmri-eric.au). These kinds of efforts have thus been politically 
encouraged, in terms of both biological samples and data, resulting not only in the BBRMI-
ERIC, but also Biobank Standardization and Harmonization for Research Excellence in 
the European Union (BIOSHARE), a program that took place during 2012-2015 (www.
bioshare.eu). In a similar vein, the International Society for Biological and Environmental 
Repositories (ISBER) works to promote best practices in terms of quality in biobanking 
(www.isber.org) and the Global Alliance for Genomics and Health “aims to accelerate 
progress in genomic research and human health by cultivating a common framework of 
standards and harmonized approaches for effective and responsible genomic and health-
related data sharing” (https://www.ga4gh.org/aboutus/)18. According to my informants it 
is a good thing that Finnish biobanks are involved in these projects and programs; as one 
observed:
It is exactly one of the major goals and benefits of these European biobanking 
activities that we can compare people living in different countries and living 
conditions and the variation in sample quality does not bring more variation – so it is 
clearly an advantage. (i34, 2013)
Thus, biobanks come with a simple claim: the samples stored should be what they are said 
to be. This might seem trivial, but as STS scholars have previously shown, it is often fruitful 
to pay attention to matters that might seem mundane or even boring (e.g., Bowker and Star, 
2000b; Star, 1999; Star and Lampland, 2009; Woolgar and Lezaun, 2013). This is particularly 
pertinent given that it was common for my informants to mention that the samples used in 
research prior to biobanks were not always what they were supposed to be: 
17 For more on BBMRI, now a part of European Research Infrastructures Consortium (ERIC), 
see, for example, Asslaber and Zatloukal (2007), Calzolari et al (2014), Ommen et al. (2015) and 
Reichel et al (2014), and also European Strategy Forum on Research Infrastructures (ESFRI) 
roadmaps (http://ec.europa.eu/research/infrastructures/index.cfm?pg=esfri). 
18 Other initiatives and organizations in terms of data harmonization and sample quality include, 
for example, biomedbridges  (http://www.biomedbridges.eu/, ended in 2015 but continued as 
Corbel http://www.corbel-project.eu/home.html) funded by European Union, Elixir (https://
www.elixir-europe.org/), P3G public population project in genomics and society (http://www.
p3g.org). See also a comprehensive list of these efforts in Harris et al. (2012). Standards for 
biobanking are being developed under International Organization for Standardization ISO too 
(https://www.iso.org/committee/4514241.html). Recently, in relation to the Million European 
Genomes Alliance project, a list of “National personalized and genomic medicine initiatives and 
strategies” was published along with a table showing “alignment with other European initiatives” 
(Horgan et al., 2017: 175–177), essentially showing the interconnectedness of the many efforts 
taken in this field. 
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[I]f we look at some southern European so-called biobanks before the European 
BBMRI, then breast cancer samples from there, for example, might have been 
something other than breast cancer up to 60% of the time! (i31, 2013). 
Moreover, biobanks are expected to bring with them increased co-operation between 
research groups, research institutions, academia, and companies. This co-operation 
is needed to achieve improved diagnosis and treatments (e.g., Yuille et al., 2008). A 
prerequisite for meeting the expectations of personalized or translational medicine is said 
to be the “efficient organization of the resources that are the objects of study” (Yuille et al., 
2008: 14). Through biobank infrastructure that can provide “both high quality samples and 
associated data” (Paltiel et al., 2012: 225), this efficiency is said to become reality. The ability 
to produce standardized, consistent sample quality is a key element of biobanking (see also 
Leonelli, 2016; Morrison, 2017: 76; Williams, 2017). 
It is standardization that is said to play a crucial role in samples’ being seen as high quality 
(see Bowker and Star 2000). Standardization of biobank samples refers, first, to “set of 
agreed-upon rules for the production of (textual and material) objects”, and, second, a 
way of organizing industrial-type production of samples for the research field (Bowker 
and Star, 2000a: 150). Standardization is about “rendering things uniform” (Timmermans 
and Berg, 2003: 24). Furthermore, standards set a certain point of reference, which allows 
for comparison (Timmermans and Berg, 2003: 24). Potentially, biobank samples from 
multiple collections can be considered similar, exchangeable, comparable, and measurable 
because the same standards are applied in collecting, processing, and storage (Nowotny 
and Testa, 2010: 90). This also connects standardization to promises about the future. As 
Timmermans and Almeling (2009: 25) have pointed out, the belief that “predictability, 
accountability, and objectivity will follow standardisation” is one of “enlightenment master 
narratives promising progress through increased rationality.”
The need for comparable and exchangeable biobank collections is linked to the need 
for extensive sample collections suitable for international collaboration and large-scale 
research (Kere, 2007). This relates to the requirements journals have for studies they accept 
for publication, and also to the understanding that biology is more complex than was 
thought at the time when Human Genome Project (HGP) was declared finalized in 2003. 
The latter understanding, combined with the multiple factors effecting morbidity and the 
development of a disease are, according to many of my informants, behind the need for 
biobanks. Simultaneously, technological progress has been rapid:
We have new technology and it is possible to analyze large numbers of samples at 
fractional cost. In order to answer questions related to many biochemical or biological 
phenomena that have to do with nature or life, we need large sets of samples as the 
individual variations and single effects are so small. (i40, 2015) 
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Only large numbers of standardized samples allow statistically relevant conclusions and 
sufficient of the same kind for specific analyses and settings. As mentioned previously, 
standards and protocols play a key role in making “things work together over a distance” 
(Timmermans, 2015: 79). In relation to cancer research, Fujimura (1996: 210–211) has 
pointed out that standardization has the effect of aligning different places and localized and 
contingent practices that are embedded in the messiness  and uncertainty of the everyday. 
This view of practices and uncertainties is somewhat different to that of Annemarie Mol 
when she discusses the actual practices that are all called “atherosclerosis” in a localized 
setting (Mol, 2002). Where Fujimura stresses that standards reduce messiness, Mol points 
out that reality might be multiple even when we think we are speaking of something that is 
the “same” (Fujimura, 1996; Mol, 2002). Interestingly, both scholars seem to ask the same 
kind of a question: How is it that something (e.g., research on cancer or atherosclerosis) 
that is in practice uncertain and different, may at the same time seem so stable? 
It is expected that the standardization and continuous record-keeping of biobank samples 
allows them to be usable for research in which the capacity to establish “equivalences 
between observations of similar specimens in different locations” is of importance, allowing 
“researchers to decide whether those specimens and the conditions under which they 
were analyzed are the same or different” (Cambrosio et al., 2009: 659). This is especially 
important in the case of rare diseases. In the following a professor who is involved with a 
biobank describes a situation where the samples needed are very strictly defined, noting 
that collaboration between biobanks is required in order to have access to a sufficient 
number of samples:
If you’re dealing with, “I wanna have a tumour sample” … I could say, I think we have 
about two million. But, I wanna have a tumour sample from this specific tumour, 
from male or female, from this age period. From the paraffin or a cryosample and, 
and, and. All of a sudden you go from two million down to five. Right? I think this is 
the major issue. This is why we have to join forces in terms of biobanking. (i37, 2013)
Bad quality samples and the crisis of reproducibility 
The unmet promises of genomics of the previous decade (e.g., Burke et al., 2010; 
Guttmacher and Collins, 2005; Lander, 2011) hinge now on big collections, standardized 
operating procedures, and especially data harmonization. One of my informants described 
the situation by saying that the “low hanging fruits have already been picked” in terms 
of competition in the research world, adding that, in order to produce a remarkable new 
finding that goes beyond easily found associations such as the connection between lung 
cancer and smoking, “you cannot just toss your samples together half-heartedly” (i24(1), 
2013). Instead, “high quality science” relies on the high quality of the whole research 
process, from samples and data to the people doing the analysis (i24(1), 2013). Claims that 
increased standardization and harmonization are needed also gain ground and urgency 
through the so-called reproducibility crisis (e.g., Begley and Ioannidis, 2015; Bustin, 2014; 
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Ioannidis, 2005, 2014; Munafò et al., 2017; Nature Methods, 2013). There has been criticism 
that too many research results cannot be replicated and therefore are not valid; that is, 
many of the results gained in biomedical research are in fact results reflecting the sampling 
process, meaning the results are flawed (Grizzle et al., 2015; Huppertz and Holzinger, 2014; 
Kousta et al., 2016; Nature Methods, 2013). An expert who was involved in the process 
of building Standard Operating Procedures (SOPs) for a Finnish biobank stresses that as 
a result of the development in methods and analyses, the quality of the sample makes a 
bigger difference today than in the past; these methods now “find variations, which do not 
reflect the sample but, for example, the storage” (i5, 2012).
There is a growth in the scientific literature concentrating specifically on sample quality, for 
example, in the field of biospecimen research (e.g., Blow, 2009; Carter and Betsou, 2011; 
Elliott and Peakman, 2008; Grizzle et al., 2015; Hewitt, 2011; Paltiel et al., 2012; Peakman 
and Elliott, 2008; Scott et al., 2012; Shabihkhani et al., 2014; Simeon-Dubach et al., 2016). 
This field of studies is expected to boost knowledge about the importance of sample 
quality, as well as having an impact both on funding decisions and on journals’ publishing 
requirements (Hewitt, 2011: 112–113). Early in 2016, PLOS Biology introduced a meta-
research section to encourage, promote, and contribute to “research on research” and “to 
improve research standards in the biological sciences and beyond” (Kousta et al., 2016); 
other journals, such as Nature Medicine and Nature Genetics, have also addressed the issue 
of irreproducibility in science (Bustin, 2014: 39). 
It is no wonder, therefore, that throughout recent years the topics of reproducibility 
and improving quality have been constantly addressed in the meetings, conferences 
(Fieldnotes), and articles on biobanks. Indeed, at the HandsOn: Biobanks Conference in 
Helsinki in 2014, a presenter estimated that “50% of research is flawed by sample quality 
issues!” (Fieldnotes, 2014). Similarly, Paltiel et al. (2012: 225) observe that the “biological 
material collected, processed and stored in biobanks are important research tools and it 
is important to minimize preanalytical variations to provide researchers with high quality 
biological material that will give reproducible results”. An expert involved in founding and 
operating biobanks in Finland, describes the situation prior to biobanks and the fact that 
there was no knowledge on the importance of quality as follows: 
Several published results are based on samples that have been processed in an 
inappropriate manner, or stored in an inappropriate manner, and still these results… 
No one has understood or had the knowledge to attend to the fact that the results 
might become distorted because our freezer… yeah, it melted a year ago but no one 
remembered it and we just put the melted samples into another freezer. And then we 
just kept on using them. This is what the world is full of, these kinds of publications 
and the results… (i1(2), 2012)
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One researcher (i37), involved in biobanking himself, describes this as a disaster. First, 
the situation is an economic disaster since it is about wasting money and resources, but, 
secondly, it is a disaster in terms of medical impact. For instance, in terms of clinical 
practice, the amount of contradictory data regarding some biomarkers mean that these 
markers are not making their way to the clinics where they would be most needed. This 
researcher (i37) stresses that this is why it is important to elide results that merely reflect 
the quality of the sample. A new kind of accuracy is expected to emerge, according to 
one professor (i24(1), 2013), who suggested that there will be more replicable results and 
therefore “more of our results will be true”. However, this professor qualified this by adding 
that “nothing can be true in science or biological science” (i24(1), 2013), since if replication 
of research findings is indicative of objective knowledge, truths in this sense may abound in 
the field of medicine (Cambrosio et al., 2006: 192). Indeed, there is a vast body of published 
results based on different kinds of data sets, which has its consequences:
If you go into PubMed there would be thousands and thousands of papers, based 
on bad quality samples. But the results are out there; people read them and think, 
“Okay that’s true”. And they base their own research on these kind of data and they’re 
pointing in a totally wrong direction, because they start to base their hypothesis on 
these data derived from samples that are not properly stored or taken care of. This is 
dangerous. (i37, 2013)
Biobanks are thus playing their part in building and strengthening certain conventions 
that serve as reference points for the evaluation of biomedical research, particularly in the 
creation of objectivity and universality in biomedicine through shared conventions (see, 
e.g., Cambrosio et al. 2009, 653; Keating and Cambrosio 2003: 3). Cambrosio et al. (2006: 
194) have argued that this convention-based objectivity of the field is regulatory objectivity, 
thereby referencing the collectives and collective actions needed in the generation of new 
knowledge and its applications. As Moreira et al. (2009: 666) write, “the establishment of 
conventional standards and systems of regulation” are, from the viewpoint of regulatory 
objectivity, “requirements for ongoing knowledge production, innovation and clinical work 
rather than forms of external control.” That is, regulatory objectivity 
turns the focus away from objects towards collective forms of expertise combining 
people (clinicians, researchers, administrators, patients etc.) and objects (entities, 
instruments, tools, techniques etc.) connected by specific coordination regimes 
(Cambrosio et al. 2006, 194).
Furthermore, Keating and Cambrosio (2003) point out that the field, while generating new 
knowledge, approaches, and technologies, simultaneously forms collectively “a consensus 
about what counts as a technology of the present” (Keating and Cambrosio, 2003: 328). 
In this case, the technology of the present is clearly standardized and professionalized 
sample processing, so it is hardly surprising that the research culture prior to biobanks is 
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in many ways a source of legends and stories of sloppy handling of samples. There seems 
to have been a careless past. Ignorance was often seen as a characteristic of academic life 
and a working culture where people, especially “students”, are more interested in research 
elements other than pre-analytical issues and practices. In the words of a professor and 
proponent of biobanks and translational medicine:
There might have been a sample … like if a student went to get it from the clinic, 
and went to eat lunch in between, and just kept it somewhere, and then froze it 
somewhere else, and first it was in at -20, and then someone said to transfer it to -80, 
and in the worst case the samples have melted at some point and this… this is an 
impossible situation in which to accomplish good quality research. (i22, 2013)
Interviewees described melted and re-frozen samples, of samples standing on someone’s 
desk for a few days before freezing, and of course there were also incidents when freezers 
simply broke down. It is expected that the latter kind of problem will now be avoided 
through the use of liquid nitrogen freezers that work for days even in the case of power 
outages. Again, standardized operating procedures are of course part of this (Scott et al., 
2012: 143). 
In contrast to the situation where everyone collects samples in their own way, biobanks are 
now the professional option for collecting, storing, and management of research materials, 
so there is no longer any need for a researcher to be involved in this. There are now 
professionals whose career it is to take care of samples (on sample care, see Meskus, 2018), 
which also reflects a new type of professional in the co-operative building of biomedical 
knowledge (Ankeny and Leonelli, 2015: 127). An interviewee with long experience in 
working with large cohorts describes this professionalization:
When there is a person for whom this is a career, taking care of samples and their 
high quality, and the researchers get high quality stuff, then it just works better. 
(i24(1), 2013)
Bruno Strasser has also pointed out that, traditionally, academic life has not rewarded 
collectors and therefore the collecting of data was earlier considered “mundane, clerical, 
or even trivial” (Strasser, 2012a: 329). Simultaneously, as collections were meant to be 
“tools for the production of knowledge” it was perceived necessary to organize “the data in 
ways that would be most productive epistemically” (Strasser, 2012a: 329). This also applies 
biobanks, increasingly data-depositories themselves, as they are meant to be used and 
usable for knowledge production. How this is achieved, however, is a task of its own. The 
samples are collected, processed, and stored for a future that is unknown, but in practice 
the decisions about how this is done are based on the knowledge of today: what is said in 
the research literature and what is known due to experience. I asked an expert involved 
in the Finnish BBMRI and the founding of a biobank whether the basis on which they 
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evaluate what is considered important in terms of sample quality will also be important 
in the future. The answer was: “There is no basis, it’s like.... off the cuff, a good guess” (i35, 
2013).
Other informants confirmed that you just have to deal with uncertainty and the 
impossibility of knowing for sure. As in the case of umbilical cord blood banking there is a 
“complex and ongoing negotiation” in relation to “the demands of a scientific community 
whose expectations are ever in flux” (Williams, 2017: 481). An informant acknowledges 
this temporal uncertainty by saying: 
I don’t know which kind of technologies will be there in ten years’ time. And again 
the technologies may be completely different and may lead to completely different 
types of samples we need to store and a different setting, we’re not aware of today. But 
we cannot have any idea of what will be necessary in 15 years. No way. (i37, 2013)
Of course, there could have been, and have been, high quality samples in the past; 
nonetheless, the professionalism in todays’ biobanks is said to be distinctive, bringing 
clinical and research practices closer together, because now the clinical quality of the 
samples is often also that of research samples. This is so because, in Finland, most new, 
prospective samples are collected as part of the everyday practices of an accredited clinical 
laboratory or even as part of care when it comes to tissue samples taken simultaneously 
for the purposes of diagnostics; that is, care and research. As a result, sample collection is 
business as usual for the clinics. When I asked why these samples are so much better, I got 
interesting answers, like the following from a clinician involved in biobanking: 
In a way, it is not that these are remarkably better quality than any other sample 
before. That is not a claim we want to make here. But [it’s] just that they’ve been 
through the same process and they are all collected in a same, standardized way. (i29, 
2013)
Thus, professionalized sample processing and storage is in many cases not significantly 
special even technically – in comparison, that is, to normal protocols and work done in 
an accredited laboratory. An employee at a site where samples are processed for a Finnish 
biobank confirmed this when saying that it makes no difference whether the sample is 
being processed for a biobank or for other purposes: “It’s like basic… if you purify bone 
marrow or the cells it’s just, there is no difference” (i19, 2013).
If, as described in the following example, there is perhaps nothing spectacular in collecting 
these samples, the novelty indeed is in claiming how collection is now conducted 
professionally, which simultaneously indicates standardization: 
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It is by no means groundbreaking. They [samples] have been collected as long as 
we have had medicine or surgeries, [therefore] as long as we have collected samples 
and done things with them. But the revolutionary part is that now we aim to do it 
professionally. (i2(1), 2012)
The best quality could be guaranteed by using robots in “fully automated” sample processing 
(i.e., i37, 2013), since the machine is believed to do everything in exactly the same manner 
every time: once again, in a standardized manner which ensures “confidence that the work 
is valid and reliable” (Timmermans, 2015: 80). This explains the goal of automatizing 
the sample flow to keep the quality constant and minimize variation (Hewitt, 2011: 115). 
However, Meskus (2018) has pointed out that in the field of stem cell research the care 
for the samples,19 and sample processing as a craft, are, along with industrialization and 
automatization, still important for scientific practice and scientific knowledge production. 
The skills related to taking care of the samples are vital elements in how science is actually 
being done and how the field is developing (Meskus, 2018). 
Sample, data, and sample as data
For a sample to be of high quality something elementary is still needed: the donor-related 
data (Timmons and Vezyridis, 2017; Tupasela, 2008: 42–43) and those of the sample. In the 
interviews it emerged that the biomedical research enterprise does not only lack biological 
samples, but, “above all, data … linked to the samples” (i40, 2015). A researcher described 
this lacuna as “one of the biggest bottlenecks at the moment” (i40, 2015). Another 
interviewee, a clinician and researcher, described the close connection between the sample 
and the donor data, foregrounding the importance of data:
Both the information and the sample are so closely linked that the sample is nothing 
without the data attached. … It is a very simple thing; the samples are quite easy 
to collect, but if you don’t have any metadata attached to them their usability is 
extremely poor. (i3, 2012)
Additionally, when a biobank sample is used for research purposes it is simultaneously 
cumulating and expanding a package of data with potential multiple links to other data 
sets. This is so, first, because the information and data on a person increase with follow-up 
data from health care and hospital visits, and as public registries and other data depositories 
accumulate over the years. Indeed, “when data on the same person accrue, that is what 
creates the value”, said a seminar presenter involved in a biobank (Fieldnotes, 2015). Second, 
as Finnish biobanks early on adopted the custom that data should always be returned to 
the biobanks, the data in a biobank grow when the collection is being used and analyzed 
in biobank-based research projects. During the early years this data return became the 
operating model for biobanks in Finland, also partly the result of the underlying idea of 
19 On researchers’ and technicians’ care for the cells, see also Suzuki (2015). 
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not wasting the samples: it should suffice to do a certain analysis once. Thus, there is always 
a layer of new results being added to the old ones. In banking rhetoric both these ways of 
accruing data augment how samples “gain interest”. 
I would love to think that the sample… as a matter of fact, the biological sample is 
not necessarily always crucial at all, but the data … on top of it. That is valuable. And 
then additional data pile up along with research. That would be just great. And then 
research could utilize that. (i6, 2012)
This was accepted practice throughout the country, often supported by the argument that 
the Biobank Act requires data return. Later, however, two storylines emerged: one that saw 
data return as a requirement based on legislation; and another interpretation that there was 
no such requirement in law, even though it had become the practice of all biobanks in the 
country (Fieldnotes, 2018). 
In fact, Finnish biobank legislation was from the start criticized for being too sample-
centric, one of the central reasons why processes to revise the regulations started shortly 
after the Act came into force. In terms of the emphasis on data, the regulations’ “sample-
centeredness” is very telling (see, e.g., Sosiaali- ja terveysministeriö, 2015; Tupasela et al., 
2015b). For example, pharmaceutical companies have shown interest in the clinical data 
only. However, the legislation does not allow the use of these data if a person has already 
consented but there is no sample in storage yet. Thus, very early on biobanks noticed that 
there was interest in their data collections, or “lakes” as they call them nowadays, but that 
work on the level of data was only possible when there was a sample stored in a freezer. 
However, this problem concerns only the new, prospective samples collected with formal 
consent. When the old clinical collections were transferred across to biobanks, access to 
a huge data depository was created: for example, the Helsinki Biobank’s website claims 
that their “largest retrospective sample collection contains diagnostic FFPE samples from 
1.4 million individuals collected during the years 1982-2013” whereas in June 2017 they 
had “over 12,700 EDTA plasma and buffy coat samples” collected as part of their ongoing 
prospective blood sample collecting (https://www.terveyskyla.fi/helsinginbiopankki/
en/sample-collections). In one presentation it was estimated that the Helsinki Biobank’s 
retrospective collection has over 4 million samples in total (Fieldnotes, 2018). Similarly, 
on the webpage of Borealis Biobank it is stated that in their collection the old pathological 
collection of the Oulu University Hospital alone “includes 1,800,000 pathology tissue and 
cell samples beginning from 1978”.  However, they have also stored the pathology archives 
of another four central hospitals since the early 90s, as well as the Finnish Maternity 
Cohort with 2 million serum samples and, of course, the new prospective collection (http://
www.oulu.fi/university/node/38474). What remains an open question in these listings on 
the webpages of biobanks is the question of whether these samples are truly high quality 
samples in terms of standardized and professionalized collection and sampling processes. 
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Aarden (2017: 759) has argued in relation to the Singaporean Tissue Network that the 
“usefulness of the repository depends not exclusively on the quantity or quality of the tissue, 
but its connection to other forms of knowledge”. This potential connecting of different kinds 
of data sets to become the data actually utilized in research settings is indeed crucial (on the 
importance of the circulation of data, see Ong 2016). Therefore, additional data in Finland 
are expected to be both continuously generated and returned to a biobank. However, it was 
not clear for biobanks what the data are that should be returned. Do the biobanks have the 
means for data management and storage? It has been suggested that what is returned to a 
biobank should be agreed on a case to case basis. Questions are also posed about whether 
the data should be raw or confined to results. In the interviews it came up that “some pretty 
radical decisions on the data masses” are needed “if we are to sequence the whole genome 
of a person” as that would mean huge amounts of raw data (i35, 2013). Some have suggested 
that DNA is actually an efficient way to “store data” (Fieldnotes, 2016). Furthermore, there 
is again the question of harmonization and interoperability: 
So, who, after several years, is going to be the one connecting these different data 
sets from different labs, collected with different techniques and so on. …  In fact, for 
you to make a good, enormously big study and to find something, then you have to 
have a single lab doing something using a certain technique from an enormous set of 
samples. And this is what biobanks might now bring. (i10, 2012) 
Again, technologies have their impact on results and therefore the circulation of data is a 
challenge. Genetic and genome information is said to be basically fairly easy to combine, but 
the more complex elements, such as proteins, glycanes, and lipids, are more difficult (i10, 
2012). These results from different laboratories are, according to some, hardly comparable. 
Yet, simultaneously, there is an imperative to collaborate and combine samples, with some 
of the informants stressing that it is not possible to rely just on Finnish samples; that is, 
what is on offer nationally is not enough (see, e.g., Kere 2007).
The life-span of the sample as a “high quality sample” is about combination. The first part 
of the combination is the biological sample; the second, the health care data of the donor; 
and the third, the results that come back to the biobank and can potentially be added to the 
sample as a data package that will be utilized in specific contexts. All these three continue 
to create questions of quality even after the material sample has gone. For example, when 
researchers merely utilize data in their work, they should be able to trust the consistent 
quality of the sample, as argued throughout this chapter: not only as the sample was when 
originally placed in the freezer, but also throughout its different journeys and the multiple 
connections between data sets that become part of what is actually utilized and enacted in 
a given study (on data journeys, see Leonelli, 2016). An expert (i34, 2013) observed in an 
interview that researchers are usually easily able to see whether the RNA has been breaking 
or whether it is intact and of “prima quality”. Yet if it has started to break, it does not mean 
that the whole sample is useless, since it might still contain intact molecules. Therefore, 
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the sample could still qualify for some analyses, even though it is suboptimal for others. 
However, this kind of tacit knowledge does not travel readily as data: 
The problem arises when the RNA analysis of the sample becomes numerical data. 
Now it does not say in the data that the RNA was a bit poor. The data get so easily 
disconnected from the sample history. And then you make comparisons between 
that data and 10,000 other data sets, and how can you or anyone then say that it 
would make sense to pay less attention to this one? (i34, 2013) 
Secondly, there is the attached health care and clinical data. For example, Finnish health 
care registers are often said to be of high quality because they are standardized and based 
on ICD codes. Simultaneously, on the other hand, “The way they are collected is not of such 
a high quality”, said one informant. “Often the clinician, as the final task of the day, when 
already feeling tired, just types in any code whatsoever” (i40, 2015). Nonetheless, according 
to the same interviewee, it is generally well known which ICD codes work and are usable, 
and which ones are not. For instance, endometriosis is considered “vague” because it 
might be typed in the registries as a pain diagnosis. Thus, a good understanding of clinical 
practices might play an important role in assessing the usability of attached health care 
data. Thus here, too, there is contingency in terms of the accuracy of data and what they 
entail. 
Thirdly, the quality of the returned results is a concern of its own. A pathologist in a 
seminar on biobanking presented a question from the audience, summarizing the problem 
as follows: 
This biobanking requires the fulfilment of certain quality criteria. And then these 
materials will be given to researchers, and data from them will be returned to the 
bank, so what means should be used to ensure that this returning data also fulfills the 
quality criteria? (Fieldnotes, 2013)
Whose analyses would one trust (see also Aarden, 2017)? Are the others doing quality work? 
Should you replicate the setting yourself as well? Here social factors such as reputation and 
trust come to matter, with familiarity and tacit knowledge also playing their part:
To put it crudely, it is easy to assume that a Finnish researcher will trust results 
produced by researchers in certain countries more than those in others. In Nordic 
countries, for example, we are methodologically compatible so it feels pretty clear 
that when you know the people who produced the data, they always seem more 
reliable. (i34, 2013)
Biobanks are part of the life sciences that are dependent on the travels of data (Nowotny 
and Testa, 2010: 101); meanwhile the line between data and material sample is becoming 
less clear in increasingly data-driven medicine. Indeed, whether it is meaningful to 
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separate donor-related data and the sample is not obvious, even though it seems that one 
is material and the other is not. Leonelli argues that we should understand data as material 
too, because data always come in some physical medium, be it sequence, specimen, label, 
or photograph. The medium will “affect the ways in which data can be disseminated, and 
thus their usability as evidence. In other words, when data change medium, their scientific 
significance may also shift” (Leonelli, 2016: 81). She further argues that the dissemination 
of data resembles packages travelling as mail, since among other things, their “ability to 
travel depends on infrastructure designed for this purpose, as well as interventions by 
people other than their senders and receivers” (Leonelli, 2016: 25).  In terms of materiality, 
Thacker similarly argues in relation to biology more widely that it “is information, and 
that information is both material and immaterial” (Thacker, 2006: 21, emphasis original), 
and, currently, biomedical research is often conducted based on already generated data. In 
one information leaflet issued by the FIMM in 2012, biobanks are described as “turning 
into biodata banks”, because, increasingly, the “tissue sample is analyzed and broken down 
into bits, after which data alone are processed”. Indeed, an interviewee who was involved 
in setting up a biobank and continues to work for one, said that “you can do research 
based on knowledge of the sample. There will be no wet lab work; instead you can just 
handle the data, combine it differently and so on” (i4, 2012). Thus, in today’s research world 
a researcher does not necessarily even see the biological sample, be it blood, hair, bone 
marrow, tissue, or something else, while even if a researcher actually uses the samples, 
they “come bar coded, readable to a computer, and automatically separated” (i24(1), 2013). 
Consequently, the material sample is expected to transform into data altogether, as the 
following quote states: “Samples are not... as we know they are only a starting point. We 
need to convert that into data” (Fieldnotes, 2015).
In the end, ideally, it is expected that there will no longer be a material sample in the freezer, 
merely data that keeps circulating. A sample has been transformed into reliable data that 
can be used repeatedly in new kinds of research settings with multiple data links, with the 
result that the data in the biobank accumulate. A clinician and researcher sums up the 
message: “When material decreases the information increases” (i29, 2013). The measure 
of high quality lies in the absence of issues that challenge the credibility of the data. As a 
biotechnology expert related in an interview:
And then there is this one sample-related issue whereby you think that the biological 
is the most important thing in the world. Actually, when knowledge piles up, the 
meaning of the sample decreases and eventually vanishes. You do not have to mourn 
the sample; think about the data and information! That is what is important, in my 
opinion. (i6, 2012)
Moreover, the attached health care data contain traces of other material samples already 
analyzed and converted into data, while if a person has consented to participate in 
biobanking, there are growing layers of sample-based data regardless of the number of 
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samples specifically stored in a biobank. This is so since many of the diagnoses in clinical 
practice are based on laboratory results, which then become part of the added health 
care data on the donor. I argue that in biobanking a “sample” should be understood as an 
evolving data package and, in temporal terms, ever present, because it potentially gains 
follow-up data as well as analysis data every time the participant receives health care, or 
data from research are returned to the biobank. Even when the biobank sample and data, 
or biobank sample as data, are what is being enacted in a specific setting (see also Leonelli, 
2016: 83), it is potentially different every time. A biobank participant should understand, 
therefore, that biobank participation involves a lot more than a single sample’s being stored 
on a certain day. 
The old is the new “new” 
The aim of biobanks is to collect and provide usable, credible, comparable, suitable, and 
exchangeable samples and data for the use of biomedical research, but as mentioned 
above, Finnish biobanks are not based solely on the new, prospective samples collected 
professionally since biobanks were established. Old sample collections are also transferred 
to biobanks and translated into quality-assessed objects for research. Thus, old samples 
need to be re-established as qualifying for the research methods and technologies of today 
and the future. With quality assessment a workaround is created to deal with unknown 
histories, the possibility that freezers have melted, or the amateur manner in which the 
samples have been collected, but, first, agreement on the criteria for quality assessments 
must be reached.20 Different biobanks have launched projects to assess and evaluate the 
quality of old collections that would then allow researchers to trust the usability of the 
samples:
Then we can say that if you isolate DNA in this and this way then it will be suitable for 
this and this part of this method, so that we will have at least some kind of reference 
as to what these samples qualify for. (i31, 2013)
The old collections of hospital districts and the National Institute of Health and Welfare 
form the main unit of samples in biobanks in Finland. In 2007, Professor Juha Kere was 
already writing about the need to establish biobanks and expressing his concern about the 
20 The quest for collections that meet research needs also finds social science resonance in 
discussions on auditing and technologies of assurance (see, e.g., Strathern, 2003; Wahlberg, 
2015, 2018). The analysis presented in the chapter shares with those discussions the interest in 
how some samples can be differentiated from others on the basis of their high quality through 
appealing to their standardization and registered history, thus, how their quality is framed as 
assured: for example though the involvement of accredited clinical laboratories (Wahlberg, 
2015). This topic, however, is something that requires further investigation to provide detailed 
analysis of how auditing in this context plays out today as biobanks’ quality control protocols, 
quality goals, and quality management systems, for example, are still being implemented (see the 
homepage of biobank Auria on their quality management).
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quality of older collections. He wrote that it could be challenging and difficult to utilize 
samples from the old pathological tissue archives in a systematic way because the sample 
quality varies. He added that it is not “evident that you could isolate good enough DNA 
from the old collections for the new, sensitive analysis methods”  (Kere, 2007: 865). Does it 
make sense, therefore, to transfer old collections to biobanks if the old samples are part of 
what biobanks are designed to overcome in terms of dubious quality? 
Kere also points out in his text that biological samples are only a part of these collections, 
since the data are of greater importance and “therefore the advantage of old archived 
samples is slight” (Kere, 2007: 866). Yet now, a decade later, the growing emphasis on data 
means that these old collections have something the new prospective ones cannot have: 
follow-up data already in place. Therefore, these collections are sometimes considered 
even more valuable than the new ones. Additionally, the value of old samples is growing 
not only because of the attached data, but also as a result of developments in techniques 
that increase the possibility of using them for meaningful analyses. In this sense, these old 
samples have been re-set for the future, while upcoming developments might once again 
change the usability and significance of the samples of today as well as those of yesterday; 
thus, there is flexibility in the temporal value of the sample. 
Another reason why these old samples might prove to be valuable for some analyses lies 
in the fact that, in the case of cancer, for example, the treatments have developed and 
differentiated so that certain cases rarely occur anymore. This means that new samples 
possibly say more about the choices made in treatment and therapy than about the 
development of the disease. This efficacy of different treatments might be in the interest for 
some researchers; however, there are others who would like to examine what is called “the 
disease itself ” – that is, its natural cause and development – and arguably it is precisely that 
which is to be found in the old collections:  
Today patients always get different treatments, so it’s not easy to understand the 
original biology of the disease and the effect of different therapies. Then there are 
also disease stages. Today we see some tumors only in very early stages, no longer 
advanced stages, whereas in Africa, for instance, we have a situation with many 
tumors like we had in Europe maybe 20, 30 years ago; they have this situation now. 
And advanced disease stages require different treatments than the early stages. (i36, 
2013)
The point about the different stages of disease is very important in the development of 
biomarkers and disease monitoring (in all populations). Furthermore, as some diseases 
no longer develop to such an extent, thanks to the effectiveness of newer treatments and 
therapies, there are certain questions that would be simply impossible to answer with the 
new materials (i36, 2013). 
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Matters of width and depth
In Finland, biobank samples are collected mainly as part of clinical care since most of the 
biobanks are of the clinical variety. This means that for prospective collections it is usually 
a blood sample that is collected in an accreted clinical laboratory, and thus the clinical 
quality is the outcome of the process. However, specialized collection and processing is also 
possible and the first two disease-specific biobanks have had the opportunity to start with 
more extensive sample collections in terms of kinds of samples and time points at which 
they are collected. For example, the Finnish Hematology Register and Biobank (FHRB) 
aims to collect samples based on different stages of disease; diagnostics, remission, relapse, 
remission, and so on. The first sample is especially important as once the treatments have 
started the “situation changes and you do not necessarily get the same information as you 
would get in the beginning from the samples taken afterwards”, a clinician reported in an 
interview (i13, 2012). Indeed, the samples from different stages of disease and collected 
over time are considered especially valuable. 
The Helsinki Urological Biobank Sample Collection21 is in a somewhat different situation 
nowadays than it was when the collection was formed under the HUB biobank project. 
For example, the samples collected after they merged with the Helsinki Biobank are 
different from those they were able to collect as an independent initiative. When the HUB 
was still an independent project, part of its goal was to create best practices for sample 
collecting, processing, transportation, and storage. It simultaneously had the opportunity 
for more extensive sample collection and different types of samples from the same patient 
in different stages of disease were gathered in order to see how certain markers behave in 
different stages of treatment. Since the collection of the HUB biobank project is now just 
one sample collection in the Helsinki Biobank, this collection is currently being enriched 
with only one blood sample and, as “more extensive sample collecting” compared to the 
usual prospective samples, one follow-up sample is also collected (i2(3), 2016). This makes 
visible one important question, namely, whether it makes sense to collect samples in terms 
of width (big n) or depth (extensively from a smaller n). 
Another important question regarding the usability of the samples – as a combination of 
data based on registries, and data based on biological sample – has been the following: 
21 The collection of the Helsinki Urological Biobank project (now part of the Helsinki Biobank) 
is referred to as the “Helsinki Urological Biobank (HUB) Sample Collection” (http://www.hus.
fi/en/about-hus/helsinkibiobank/Sample_Collections/Pages/default.aspx) and described as 
follows: “During the years 2012-2015, 1976 urological patients were recruited to donate their 
blood, urine and tissue samples into HUB Biobank. Most of the samples have been collected 
from prostate cancer patients but other urological cancers are also represented. There are 27 628 
single samples that have been collected at the time of diagnosis and on follow-up visits. Number 
of prostate cancer patients with blood and urine sample taken before and after surgery as well 
as tissue sample collected in the surgery: 390.” (http://www.hus.fi/en/about-hus/helsinkibiobank/
Sample_Collections/Pages/default.aspx)
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when are the samples valuable for their users? The answer to this has shifted during 
my data collection. Earlier, the idea was that the HUB model, for example, could be 
considered successful biobanking if the samples were rapidly utilized in the development 
of individualized treatments (i2(2), 2013); in other words, if, during its first few years, it 
moved things forward and accelerated translation, both in research and the clinics. Now 
that the Helsinki Urological Biobank Sample Collection is part of Biobank Helsinki the 
samples in this collection are suddenly not yet useful. Instead, the HUB samples are now 
stored for the future:
This type of cancer progresses typically very slowly and now when we have been 
collecting these samples, they will be the most valuable in about 10 years’ time. (i2(3), 
2016) 
This refers specifically to follow-up data. Thus, what is regarded as carrying the potential is 
changing and flexible in the samples themselves. Additionally, techniques are developing 
along with changes in methods and usability of the samples. For instance, there are growing 
expectations connected to liquid biopsies, which would allow the detection and analysis 
of cancer from a blood sample (i2(3), 2016). Thus, what is possible in research due to 
biobanks’ collections changes according to new ideas as they come along. 
Aligning the industry, the academy, and the clinic
Biobanks in Finland started with the goal of fostering translational medicine,22 something 
strongly underlined by the cancer biobanks, the FHRB and the HUB; the aim is, and has 
been, to bring clinical care and research closer together and develop more individual 
treatments (see Chapter 6). Moreover, co-operation between academia and public and 
private institutions is expected to increase, bringing the results gained in laboratories more 
quickly to the clinical environment for the benefit of the people. However, again, sample 
quality matters for the commercial utilization of biobank collections and health registries 
through biobank infrastructures in the making of personalized medicine (see Timmons 
and Vezyridis, 2017). 
Translational medicine, in order to align research, clinics, and the industry, connects to 
the call for standardized samples that ideally meet the needs in all these different areas. 
According to my informants, there has been a general understanding that samples used in 
academic medical research have differed significantly in terms of quality from the samples 
in the clinics or industry (see also Kere, 2007). It was considered impossible for industry 
and clinics to use the same materials as academic research, which has had an impact on 
22 To illustrate this, the title of the Biobank Borealis web page is: “Biobank Borealis of Northern 
Finland – from bench to bedside” (http://www.oulu.fi/university/node/38474) and the Helsinki 
Biobank is described as one that  “supports the translational research done in the region, and 
network with national and international biobanks”, on the web page of BBMRI Finland (http://
www.bbmri.fi/bbmri-network/finnish-biobanks/).
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the pace of translation and clinical validation of new medical products and substances. 
Indeed, traditionally the understanding has been that universities perform basic research 
and commercial actors produce the medicines – thus business and science have often 
been separated (Lee, 2015: 208). Now, however, institutional structures are portrayed as 
changing and public-private partnerships are increasingly encouraged (e.g., Sunder Rajan 
and Leonelli, 2013). 
The industry has been considered “the exact opposite” of the academy in terms of standards 
in sample processing and storage (Fieldnotes, 2016). The story goes that previously, because 
of the unknown quality of samples used in academia, pharmaceutical companies had to 
replicate research with their own samples, since they work in the highly regulated field of 
drug development. According to an expert I interviewed: “It is a million-dollar issue for 
pharma only to do research on samples that are as reliable as possible” (i34, 2013). Knowing 
the costs of developing new medicines, this does not surprise. It seemed to be self-evident 
to my informants that the pharmaceutical industry requires, not only the right to use 
the samples (i.e., informed consent must be in place), but also the most controlled, well-
documented, and standardized quality.
Similarly, in clinical work, sample quality cannot be compromised, as the samples 
are used for diagnostics and care. It would be unacceptable to risk making inaccurate 
diagnostics with messy samples. The accredited laboratories are doing their job according 
to standardized operating procedures, so if biobank sampling and sample processing is 
conducted as part of their routines the result is, therefore, “quality” (Fieldnotes, 2015). 
Samples from accredited clinical laboratories bring quality to research, thereby opening 
the possibility of collaboration, although clinical quality can also be a compromise. In 
practice one often has to plan sample collecting so that it fits into the everyday practices 
and schedules of the clinic, meaning that it is as much about what is possible in economic 
and practical terms as about quality: 
The money talks here and we have to think about the solutions all the time, like 
what is possible, what is desired, and what is rational, as the samples are sort of part 
of normal clinical practice, so we have to settle for the standards that have been 
established in clinical sampling. (i30, 2013)
The clinical standards in sample processing in Finland should mean that the samples are 
suitable both for research and care. It is expected that biobank samples could likewise be 
actually meaningful in the care of patients (see Chapter 6). In a translational biobank, the 
samples, and data fulfilling clinical standards and often collected at the clinics, are expected 
to move back to the clinic in the form of results; thus it is not so much about returning 
incidental findings as using results to tailor treatments. This is where disease-specific 
cancer biobanks in Finland could have, or could have had, an impact on clinical care. As 
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mentioned earlier, the older divide between what qualifies in the clinic and what qualifies 
in research is being reconceptualized (see Cambrosio et al., 2018). 
Traditionally the understanding is that if something is done in academic research 
it is only risk and a problem if you return that knowledge back to the clinic, since 
academic research does not work according to same quality principles as a clinical 
laboratory. There has been a firewall. And that is still the case, but the quality 
demands of academic laboratories are changing quite a lot in terms of core facility 
services with which we serve researchers widely, according to very strict principles 
and with new tools such as genome sequencing. We have here a genome sequencer, 
and a clinical lab has a genome sequencer and our quality does not differ from theirs. 
(i22, 2013)
Still, some people consider that despite this advantage of biobanks – that research samples 
often meet clinical standards – the findings would always have to be verified and validated 
again, and that one cannot think of applying the results directly back to patient care. Again, 
there might be a “student” messing everything up:
In our place many research laboratories are accredited, but not all, so in some labs 
let’s say a summer student does something and finds something. We cannot tell that 
kind of thing to a patient. At most we can say that we found this kind of thing but 
that it may very well be incorrect, because of this complete screw-up who does this 
research at our place… It does not matter much when we have 10,000 samples if one 
pair of samples was mixed or whatever, messing up what might have taken place, but 
it matters extremely to the individual. … How could we give that information to the 
people as required by legislation? (i16, 2013)
Thus, the idea of movement back from research to clinic is deemed problematic, and again, 
the question arises of whose results are considered trustworthy in practice. The loop back to 
the clinic is a step that calls for further validation for something that was framed as clinical 
quality (in terms of new samples). However, there were some who said that the quality of 
genome sequencing is often not very consistent either, and certainly not something to be 
utilized in clinics without further analyses:
The basic laboratory results come from accredited laboratories, but if we go to the 
whole genome sequencing or other results or data sets that seldom come from 
accredited labs, then it is never so that you would just use it directly for clinical 
decision making. You would have to run extra tests… (i31, 2013)
In sum, appealing to clinical standards in research is linked both to improving the clinical 
utility of research findings and making it easier to collaborate with the industry. It seems 
that, ideally, common usability between industry, academia, and clinics could be established 
when standardized samples also become part of routine practice in academia. However, as 
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Fujimura (1996: 5)  has put it: “One lesson we have learned from ethnographic studies of 
science is that scientific practice is much more diverse and locally contingent than it was 
once assumed to be.” This reminds us that the clinical practice of validating everything one 
more time makes sense, even when it is so clearly stated that finally these samples are of 
high quality – and aligned to suit clinic, research, and pharma.
 
Quality is recorded history
The talk about the high quality of the samples has encouraged me to ask, during my own 
research process, questions about “things embodying concepts”, as Rheinberger (1997: 8) 
has put it. How can you try to define a “high quality sample”? One way of defining quality 
is that it comes with standards and protocols and that all steps are written down. That is, 
high quality samples in practice gain their name through their known quality (also Leonelli, 
2016). As a clinician / researcher involved in establishing a biobank said:  
Quality means that it is documented. It does not mean that if you do research you are 
doing it wrong if you do not act according to principles of quality; rather, it means 
that you do not keep track that this is when I took the sample and this is when I put it 
in the freezer – and if you don’t have that written down, then you don’t have quality. 
(i35, 2013) 
A whole workflow needs to be organized in order to achieve a well-documented and 
registered history for a sample. For example, in the case of two cancer biobanks in Finland, 
the HUB and the FHRB, there have been significant efforts to organize the sampling 
process – to decide on the tubes and reagents, where the sample processing will be done, 
who will transport them, when consent is asked and by whom – before the sample is even 
taken and transferred into liquid nitrogen freezers. In other words, what is gained through 
the now professionalized process is information: documentation about the history of the 
sample, where it has been, when, how long, and in which temperatures it has travelled. It is 
also deemed important what happens during storage, not only that the sample was frozen 
quickly or prepared for storage in a certain manner. The history must also be registered 
and recorded during storage and, afterwards, all these previous steps and their careful 
documentation are the precise things that make the sample one of high quality. Practice 
in clinics and laboratories has adopted this requirement to record every step, which means 
that the effort to record and document both guarantees the quality and participates in its 
creation.
Researchers must be able to access the whole history of the sample until the moment it is 
analyzed by them. Of course, there are also differences between sample types in regard to 
how sensitive they are to these different steps and timepoints. Mostly DNA is described as 
stable and RNA as more challenging in terms of achieving and keeping high quality, and 
DNA is more stable than serums and plasmas. Yet, concerning the sampling:
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As soon as you take the sample it starts to change, it starts to be modified, it starts to 
be degraded. The longer you wait, the more it becomes less similar to the original. 
Even during storage you need to check which kind of storage temperatures, which 
kind of storage infrastructure you need to use. (i37, 2013)
One of the goals in some collections is to maintain the sample “as it was”, as if it were the 
same as it was in the biological environment of the body. The idea is for the sample to be 
as close to the original situation as possible in terms of content and structure, and able to 
represent the in vivo situation (i37, 2013). This is the case with the hematological biobank’s 
freezing of living cells, but it is not a simple goal. Indeed, it is one of the drivers for the well-
planned processes of new prospective biobank collections and even extra effort from the 
laboratories.
There are certain contradictions that relate to the quality and usability of these samples. 
The flexibility, the qualities of being valuable as old or new, as simultaneously academic, 
clinical, and commercial, recalls what Mike Fortun (2008, 8) pointed out in relation to 
Icelandic deCodeGenetics and the Health Care Sector Database as “difficult doublings”. 
In Iceland, according to Fortun, there were simultaneous contradictory notions in the 
promise of genomics, such as “public / private”, “little value / great value” and “owned / not-
owned” (Fortun, 2008: 8). These doublings are both active and blurred in relation to high 
quality samples, depending eventually on how they are enacted in research and in what 
kind of research (as we remember, the lines are often blurred in the making of biomedical 
knowledge [Cambrosio et al., 2017]). Moreover, Mackenzie et al. (2013: 703) point out that 
in the field of biomedicine, standardization and stabilization are almost impossible as the 
“unchanging attribute” a standard needs is “what biology essentially lacks”. This is why 
one can only standardize the quality assessment procedure or the operating procedures in 
the quest for high quality samples, not the content of a sample as “biology”. However, as a 
sample turns into data it connects to multiple different kinds of standards such as those 
attendant on ICT systems, taxonomies, codes, and so on. A lot of the difficulty in being 
explicit about what matters and what is valuable relates to the analyses and methods one 
wishes to use. For, ultimately, the high quality of a sample fulfils its promise in research 
only through the right use of it. What is sought is the appropriate use of a defined sample, 
for analysis that is doable, with precisely those kinds of data. This is also considered to 
be an efficient use of a specimen. When high quality is about when the right analysis is 
done based on the right sample(s), the quality is repeatedly determined in specific research 
settings: 
The problem is the quality of a sample is not an intrinsic property of a sample itself. 
There is not a – let’s say – a common quality standard: this is an outstanding, this is a 
good, this is a poor quality of a sample. That’s not true; it does not exist. Because the 
quality of a sample is always defined in the context of the research question you want 
to answer, and the technology you want to apply. So a sample, which is excellently 
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suited for a histologic investigation with a microscope, might be absolutely 
inappropriate for doing a metabolomic analysis. (i36, 2013)
This pathologist described the ambiguity of the high quality sample very clearly. At the 
end he concluded: “And therefore, in principle any sample is of appropriate quality if you 
use it right” (i36, 2013). Thus, in order to know what is of appropriate quality for which 
analyses, what samples are usable for what purposes, there is a need for further research 
and knowledge for the purposes of quality control. Perhaps it is for this reason that the 
pathologist also indicated that a better expression to describe the quality of a sample would 
be one of “defined quality” (i36). Similarly, Sabina Leonelli argues that the “successful reuse” 
of biological data is eventually as much a matter of how data is used as it is about how it is 
produced (Leonelli, 2016: 26). 
Many of my informants stressed the importance of the scientists’ expertise – another 
kind of professionalism at play in relation to the samples. Researchers are eventually the 
people responsible for using the samples in an appropriate manner. They should be able to 
understand what is possible and what is not, which analyses make sense and which do not. 
In a sense the issue of quality is organized through a biobank only up to a certain point, 
after which it lies in the hands of researchers and their expertise. In this the same is true for 
old and new samples: you have to use the “right material for the right questions” (i36). The 
goal of being able to provide high quality samples for every possible setting is simply not 
considered realistic: 
We would have to go to very expensive and practically inoperable lengths if we 
wanted to have samples with which one could do anything that we can imagine could 
be done in the world. The important thing is that we document how the samples are 
processed, how they are stored and so on. (i30, 2013)
Flexibility, standardization, and the dynamics of science in knowledge 
production
The sample is in a sense a depository in itself. It embodies standardized operating 
procedures, medical history, and information. It is a small “machine to make a future”, 
for it could allow something new to emerge in the field of biomedicine; but this new 
emerges only from control, from the conventions and registered history of the sample 
(Morrison, 2017; Rheinberger, 1997). The way biobank samples represent the dynamics 
of knowledge production in science can be captured with Hans-Jörg Rheinberger’s (1997) 
terms “technical object” and “epistemic thing”, with which he illuminates the conditions of 
possibility for new scientific knowledge in an experimental setting. Technical objects refer 
to arrangements that meet and can be characterized by the “given standards of purity and 
precision” (Rheinberger 1997: 29): that is, defined and known characteristics so that the 
object can serve as a tool. Then the biobank samples as technical objects can contribute 
to “determining the realm of possible representations of an epistemic thing” (Rheinberger, 
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1997: 29), which, as a concept, refers to the previously unknown that possibly emerges 
in scientific experiments, enabled by the standardized and flexible character of a sample. 
However, if the epistemic thing is then eventually “sufficiently stabilized”, it might become a 
vital part of “the technical repertoire” of further studies (Rheinberger 1997: 29). That is, in 
experimental settings one can first produce something that was previously unknown, which 
is also the goal in the making of knowledge, but then it is possible that the production of 
“replicas” may start and, for example, “standardised kits” emerge (Rheinberger 1997: 80). 
In biobanking, this could mean finding biomarkers to help in diagnostics, which can result 
in a validated medical product that will eventually be used in the clinics and, furthermore, 
might be crucial in future knowledge production.
Consequently, in biobanking, professional and standardized sampling is about the 
production of technical objects to be used to contribute to epistemic things. The samples 
as technical objects are based on routines that narrow down what is meaningful and 
possible to do in order to answer research questions (Rheinberger 1997: 30). There is a 
thin line between an “epistemic or technical entity” (Rheinberger 1997: 30) since it is case-
dependent and becomes clear “in scientific practice”; nonetheless, the difference helps to 
elucidate “the occurrence of unprecedented events” in the first place (Rheinberger, 1997: 
31). These two concepts also point to a certain epistemic loop that acknowledges the 
materials scientists use and need in order to “make a future” (Rheinberger 1997: 28), and 
captures the simultaneous standardization and flexibility of the high quality samples. Thus, 
the concepts “technical objects” and “epistemic objects” address the interplay in what high 
quality samples are built to be. 
In fact, the duality of flexibility and standardization has to inhere in the samples for them 
to be part of the future-making machinery of biobanking.23 According to Rheinberger 
(1997: 2-3) “experimenters shape and reshape their epistemic things” in experimental 
systems where “the scientific objects and the technical conditions of their production are 
inextricably interconnected”. One of the key features of these systems is their ability to 
“behave as devices for producing scientific novelties that are beyond our present knowledge” 
(Rheinberger 1997: 3). The notion of “machines to make a future”, adopted from Francois 
Jacob (1982), is thus already present in the previous example (see also Rheinberger 1997: 
28). Simultaneously, postgenomics is “perpetually under construction” (Rabinow and Dan-
Cohen, 2005: 2). This making of futures, standards, and flexible objects carries the potential 
for multiple ends: scientific breakthroughs, collaborations, economic growth, and clinical 
care to name a few. As Rheinberger (1997: 134) points out, even unprecedented events do 
not just happen, “they are made to happen through the inner workings of the experimental 
23 The link between future-making in biobanks and postgenomics based on Rheinberger’s thinking 
has also been made in the previous literature (see Gottweis, 2008: 24; Rabinow and Dan-Cohen, 
2005). According to Rabinow and Dan-Cohen (2013, 2), however, the genomics company they 
were following was not interested in scientific discovery, and it is here where they delineate their 
postgenomic case from Rheinberger’s, although there are similarities as well.
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machinery for making the future”. Scientific phenomena are made to take place and are 
at the same time material and discursive (Lenoir, 2010: xv). Rheinberger’s concepts also 
foreground and grasp the dynamics of scientific practice and knowledge production in 
a more general sense. In comparison, in qualitative studies the “experimental system” is 
established in the process of writing, when new connections, ideas, or arguments are being 
developed in compliance with scientific methods and the utilization and enactment of 
theories and discussions in the field (Rheinberger, 1997: 222–229). 
However, the way I understand the samples builds not only on Rheinberger’s (1997) way 
of seeing the production of, and loop between, both epistemic and technical objects and 
things. Knorr Cetina (2001: 190) has also worked on objects that are “at the center of the 
research process”. The biobank samples are prepared to be used both as material and as data, 
and to be used for different purposes: to gain knowledge of treatment outcomes, to develop 
diagnostics, and so on. Knorr Cetina (2001: 185) writes that the defining characteristic 
of knowledge objects is their “lack of completeness of being and their nonidentity with 
themselves”; they are “characteristically open, question-generating and complex” and 
thus carry in themselves the dynamic nature of research (Knorr Cetina 2001: 185, 190). 
This resonates with Rheinberger’s (1997) theorizing. The work of these authors helps to 
illustrate that the samples are “technical objects” of an industrial scale, but still allegedly 
carry the future-oriented potential of objects of knowledge making. Thus, a certain level 
of uncertainty and flexibility is needed for research and knowledge-building purposes. 
Knorr Cetina (2001: 190) argues that “epistemic objects are always in the process of being 
materially defined, they continually acquire new properties and change the ones they have”. 
Moreover, when it comes to naming these objects, “a stable name is not an expression and 
indicator of stable thinghood” (Knorr Cetina 2001: 193). Naming is therefore “a way to 
punctuate the flux, to bracket and ignore differences, to declare them as pointing to an 
identity-for-a-particular-purpose” (Knorr Cetina 2003: 193). 
Cambrosio et al. (2009, 515) have argued that in biomedicine “new genomic tests are 
hybrid tools: simultaneously commercial products and clinical service, laboratory tests and 
medical devices, biological results and clinical indications”. In a sense, this is also descriptive 
of the potential inscribed in biobanks – their “standardized flexibility”. As argued earlier, in 
this field objectivity is not something pure or genuinely true, but more a matter of shared 
conventions and compatibilities. Cambrosio et al. (2006: 192) maintain that “what counts 
… is not whether or not the results produced by a particular laboratory are true, in some 
absolute sense, but whether or not they are compatible (within conventionally determined 
statistical limits) with results produced by other laboratories”. This links to standards, 
but also to scientific discoveries and how they are built in the interplay between shared 
conventions and new possibilities (Rheinberger 1997: 76). 
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Conclusions
The biobank samples can be seen as delineating the past from a future to which biobanks are 
contributing; from the grass-roots level to the newest applications of medicine, everything 
is organized, standardized, rationalized, and made effective (see Williams, 2017 for a 
similar discussion on umbilical cord blood banks) without institutional or organizational 
barriers. The old way is non-standardized and unprofessional, which means that it is lacks 
clarity; it is not known and impossible to evaluate what has actually taken place during 
a sample’s processing and storage. At the same time, biobanks continue on from the past 
and build on it; there have been medical collections before and samples have been used for 
medical research for ages. This talk of a new, distinctive quality can be seen as a legitimizing 
discourse, one of the roles of expectations (Beckert, 2016; van Lente, 2012). Furthermore, 
biobanks now transfer and translate old medical archives of information and biological 
samples to connect pharmaceutical companies, academia, and clinics.24  
“High quality samples” is a notion that covers a variety of different kinds of samples (skin 
biopsies, blood, bone marrow, cancer tissue, etc.) said to share the characteristic of a specific 
level of quality that hinges on the recorded history of the sample and the availability of 
added health-related data. It is claimed that, eventually, with the help of standardized 
and quality-assessed samples, a more accurate understanding of diseases and a faster 
translation of the results to clinics will become reality. Nonetheless, it has been suggested 
that not only standards are problematic (Bowker and Star, 2000b; Lampland and Star, 2009; 
Star, 1990);  samples are as well. Maybe there will now be better conditions for accurate 
replication; however, if something has not been replicated it does not necessarily mean it 
is false, just that it cannot be replicated in these particular conditions for reasons that often 
remain unknown. Standards produce boundaries in terms of what is included and what is 
excluded, consequently eliding the messiness that might in the end have been crucial (e.g., 
Webster and Eriksson, 2008: 109). For example, as the case of “junk DNA” (e.g., Biémont 
and Vieira, 2006) has demonstrated, what is considered important to scientific practice is 
prone to change. In this sense, standards and centralized sample collecting might pose a 
challenge to epistemic diversity and how the multiple kinds of needs of researchers can be 
taken into account (Leonelli, 2016: 55). 
Inside of the notion of the high quality sample a lot seems to be going on in terms of 
quality: particularity and universality, old and new, amateur and professional, prospective 
and past. Biobank samples are indeed very different from “everyday notions of material 
things” as Knorr Cetina (2001: 193) has pointed out about epistemic objects. Thus, the 
reconfiguration of how biomedical research is organized through biobanks is connected 
to ideas about the fundamental building blocks of scientific knowledge and the most basic 
24 A table of the proposed value of Finnish biobank collections is presented in a report by expert 
group appointed to evaluate the integration of biobanks (Ministry of Social Affairs and Health, 
2016: 10), see Appendix 4.
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entities of the collections: the biological samples as liquids, blood, and tissue, together with 
data. The potential and possibilities are in-built into practices that are referred to in terms 
of quality: the constitutive actions of a sample (standards / technical object) are at the same 
time the way to the future (flexibility / epistemic thing). 
Indeed, a high quality sample is something to be used, but its usability is bound to the 
circulation, documentation, standardization, and protocols to which it has previously been 
subjected. Ultimately, this is needed in order for biobanking expectations to materialize. 
The biological sample must meet both clinical and industrial standards that are now framed 
as a requirement for the academy as well. However, no one can anticipate the needs of future 
research. What will a high quality sample be in 10 or 20 years? These samples carry the 
hopes and indeed capabilities of today, mirroring the temporality of visions of the future 
that are based on today’s knowledge and understandings. Understandings of the usability 
of different kinds of samples are continually developing and changing, even though the 
rhetoric of “high quality samples” remains the umbrella under which changes in samples 
and sampling techniques are being reconfigured and reset. The “value” of the samples for 
specific settings remains in the hands of researchers. What is interesting in the end is how 
a “high quality sample” can remain as flexible as this chapter has demonstrated is possible, 
alongside the simultaneous portrayal of new, prospective collections as more professional, 
standardized, and credible. 
Biobanks, therefore, are playing their part in building and strengthening certain conventions 
that serve as references for the evaluation of biomedical research. In other words, the quest 
for standardized sample quality can be understood as exemplifying negotiations over how 
to create objectivity and universality in biomedicine through shared conventions (e.g., 
Cambrosio et al., 2009: 653; Keating and Cambrosio, 2003: 3). Yet, at the same time, what 
is valuable in the samples is far from stable: for example, sometimes the new prospective 
collections hold the greatest value, sometimes the older.
To summarize: high quality samples must be both standardized and flexible to be used and 
to qualify as evidence in research. Flexibility, referring to the “uncertain character” of the 
“boundaries and qualities” of these entities (Knorr Cetina, 1999: 136) is important. Because 
biomedicine is constantly moving and searching for the new, the potential for these samples 
to be framed in different ways is about keeping pace with progress and adapting to the 
current scientific culture. From this it follows that if a biobank collection can be made to fit 
with new understandings and the developing technologies of the future, it is all the better 
for biobank activities. Additionally, samples in the collections must be flexible in terms of 
whether they will be used as wet samples or pieces of digitalized information, whether they 
will be part of a reference population or targeted diseased population, whether they will be 
utilized in academia or in the industry, and so on. The sample itself is also a very different 
thing when it is a piece of tissue in a freezer with the inherent potential to generate data, 
and when it is a sample with data attached that is actually being used in different settings. At 
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the same time, the iteration of biobanks, and their goals, practices, and self-understanding, 
is continually taking place (see also Helén, 2013; Ong, 2016; Williams, 2017). 
Standardized and flexible: high quality samples in biobanks
62
5.  The population(s) of Finnish biobanks: 
“homogeneous Finnishness” in the making of future 
medicine
Biomedical research produces, shapes, and enacts populations in the name of health (e.g., 
Epstein, 2007, 2008; M’charek, 2005; Montoya, 2011; Reardon, 2009), while biobanks 
provide access to the multiple populations biomedical research practice requires. Neither 
the research nor the reference populations of biomedical research are necessarily dictated 
by the borders of nation states; rather, they are “made” as Gannett (2003: 990) puts it, or 
practical matters as M’Charek (2005) has similarly shown. Despite this, national rhetoric 
is often used when biomedical research and its potential are publicly presented. On the 
web page of the FinnGen research project, which utilizes biobank samples, it is stated that 
“[i]mportant discoveries could be found on a single sample from any one of Finland’s 
500 000 biomedical pioneers”. The project aims, therefore, both to collect and genotype25 
samples in order to benefit Finns and the whole world through Finnish samples (www.
finngen.fi/en). Curiously, while biomedical science in practice is very much an international 
endeavor, there still seems to be room for nations. As shown by Benjamin (2009), Gibbon 
(2016) and Ong (2016), the need for ‘national’ samples in part arises from the need to 
secure the benefits of personalized medicine for the populations in certain nation states 
and geographical areas, especially if these populations have the risk of being understudied 
(see also Epstein, 2007). However, at the same time, these aspirations are often related to the 
economic benefits biomedical research and innovations are expected to bring to national 
economies (Cooper, 2008; Fortun, 2008; Ong, 2016; Sunder Rajan, 2006; Tupasela, 2008; 
Waldby and Mitchell, 2006). 
Finland’s Genome Strategy is one example of national rhetoric that combines the health 
and wealth of biomedical promise. It also represents an ongoing innovation-policy-level 
effort to promote Finland as the place to be for biomedical research (Tarkkala et al., 2018). 
The strategy was written to ensure “that, by 2020, genomic data will be effectively used 
in healthcare and in the promotion of health and wellbeing”, as well as to make Finland 
“into an internationally interesting partner in genomics research and genomics-related 
enterprise” (Ministry of Social Affairs and Health, 2015: 3). In the strategy the Finnish 
population and its unique genetic composition are stressed as follows:
25 Genotyping is more cost-efficient than sequencing. For genotyped information to be as usable as 
possible, the requirement is that the samples are genetically of Finnish ancestry, the idea being 
that in a genetically homogeneous Finnish population one could fill in the missing variants with 
the help of mathematical modelling (Fieldnotes, 2018). Indeed, the homepage of FinnGen study 
states: “The project will also develop imputation methods that enable achieving near-complete 
genome variant information without whole genome sequencing. The unique history of the 
Finnish population makes this a realistic aim. (https://www.finngen.fi/en/node/27)”
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The genetic structure of the Finnish population provides us with a unique possibility 
to function as pathfinders and early utilizers of genomic data. By combining genomic 
and health data we can identify connections of genetic makeup to the health of the 
population and the effectiveness of treatment in a manner which would be difficult or 
impossible elsewhere. (Ministry of Social Affairs and Health, 2015: 12)
This chapter focuses on the populations stored by Finnish biobanks, specifically in 
terms of what kind of uses are envisaged for them, and how a homogeneous population, 
accessible through biobanks, can figure as a national advantage in the first place. Indeed, 
in the Genome Strategy, the “relatively homogeneous” genetic heritage of the population 
(Genome Strategy, 2015: 13) frames Finnish biobank samples as offering unique 
opportunities for R&D (see also Kääriäinen et al., 2017; Ministry of Employment and the 
Economy, 2014, 2016), simultaneously mobilizing a certain part of population in the name 
of national interests (see also Jasanoff and Kim, 2009: 123). Nevertheless, the way this 
genetically homogenous, and therefore unique, population is made to matter – through 
its “Finnishness” in innovation and the science policies favoring personalized medicine 
exemplified by the Genome Strategy – is slightly mismatched with how biobank samples, 
and medical research populations stratified from biobanks, seem to matter for research. 
Interestingly, the value of Finnish genetic uniqueness was not raised in the interviews I 
conducted. My informants told me that what matters in biobanks is the potential for the 
samples to be used for multiple purposes and as parts of differently stratified, multiple 
populations. This tension is the point of departure for this chapter. 
In what follows, I analyze the malleability of populations in biomedical research, contrasting 
it with the rhetoric that presents and highlights Finnish population samples as especially 
valuable. In this analysis, biobank samples have a dual role: on the one hand, in innovation 
rhetoric and strategies seeking a competitive edge, they are framed as carrying particularly 
valuable, unique, national characteristics; on the other, they are samples of human origin 
with additional data that can potentially be used for multiple research purposes in the 
future, a potential tied to the social and institutional history of the country. A similar 
approach highlighting the twofoldness of imaginaries and infrastructure can be found in 
Erik Aarden’s (2017) study on the case of the closure of the Singaporean Tissue Network 
(STN), in which he shows how biobanks serve “as both an infrastructure for knowledge 
production and expression of an imaginary of the sociopolitical benefits of research” 
(Aarden, 2017: 753).
In this study, the claims made about stored (potential) research populations are seen both 
as a way to create a competitive edge for the national innovation environment, and as 
illustrating the requirements scientific practice is expected to have of the populations it 
uses. The populations which are stored seem to be conditions of possibility for both the 
dual goals of personalized medicine: health and wealth (Tarkkala et al., 2018). 
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In this chapter, then, I do not concentrate on the commercialization, commodification, or 
economic value of human biological materials (Cooper, 2008; Parry, 2004; Sunder Rajan, 
2006; Tupasela, 2006b; Waldby and Mitchell, 2006). Instead, I follow a strand of research 
that attends to how populations are made to matter in biomedical R&D: both in terms 
of what it is envisaged that biomedical R&D expects from biobank populations, and also 
what Montoya (2011: 194) calls bioethnicity, which “refers to the resultant product of the 
ways ethnicity comes to be constructed as a meaningful for scientific research”. The concept 
operates “at the confluence of biology and society” and 
recognizes that distinct biological races do not exist in humans and that all knowledge 
derived from racialized populations is in fact the social histories and life conditions 
of those population pressed into service of biomedical discourse (Montoya, 2011: 
201). 
Indeed, in Finland, as I show, social and institutional histories and life conditions are part 
of how Finnish biobank samples and stored populations are expected to be valuable for 
biomedicine. The analysis in this chapter attends to the ways biobank collections and the 
samples of the population(s) they contain are framed as national, “unique” and offering 
a competitive edge in international biomedical research markets. This actually highlights 
Finnish society more than its genes and even leads to a sort of naturalization of the society 
through the “Finnish” samples. In what follows, I first briefly discuss how populations 
have been studied by STS scholars in ways that are relevant to my analysis and present 
the background for the populations in Finnish biobanks. Second, I sift the claims that a 
specific population can provide a competitive edge, examining how the understanding of 
the Finnish population as genetically unique first developed and how genetic homogeneity 
has been contested. Then I discuss the balance between biobanking and the utilization of 
genomes as national and malleable in my research materials and, finally, how Finnish society 
is positioned as what makes the Finnish biobanks valuable to, and usable by, biomedical 
R&D. In terms of data, this chapter utilizes presentations, scientific literature, reports of 
innovation, and interviews with experts, researchers, and clinicians. I also use openly 
available published materials such as radio and newspaper interviews, wherein Finnish 
homogeneity and its meaning for research and society are discussed. I analyze innovation 
policy documents, presentations, and other written materials, including my fieldnotes and 
recorded interviews in which researchers raise the issue of unique populations. I discuss 
these materials especially in relation to ideas, histories, and understandings related to the 
homogeneity of the Finnish population and society.
Populations for competitiveness and research 
Medical research populations have been a central topic for STS scholars. Attention has been 
paid, for example, to the way populations are formed and understood in contemporary 
biomedical research, and the consequences and political and social implications of practices 
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that concern populations. In this literature, many scholars have pointed out that despite 
attempts in genomic medicine to abandon such terms as “race”, “ethnicity”, and “ancestry”, 
they still continue to figure in the field (Benjamin, 2009; Epstein, 2007; Fujimura and 
Rajagopalan, 2011; Goodman et al., 2003; Hinterberger, 2012b; M’charek, 2005; Meloni, 
2017; Montoya, 2011; Pálsson, 2007; Shim et al., 2014; Tupasela and Tamminen, 2015; 
Wailoo et al., 2012; Williams, 2018).26 One concern in these discussions has been whether 
biomedical research will provide individually tailored treatments for different groups of 
people equally (Epstein, 2008; Lee, 2012). For example, Benjamin (2009), Gibbon (2013), 
Ong (2016), Coopmans and Hua (2018) as well as Tarkkala and Tupasela (2018) have shown 
how the use of racial and ethnic categories or claims about the uniqueness of a population 
can be used in biomedical research to secure the needs of underserved populations or to 
secure competitiveness – or both. In her book, Fungible Life, Ong (2016) presents the case 
of Biopolis in Singapore, which is an initiative aimed at constructing infrastructure for 
“stratified medicine”, which, while meeting the needs of investors and collaborators, also 
secures benefits for “Asian” bodies and, thus, “Asia” (Ong 2016: 14). 
Reflecting the competitiveness in global research markets, a number of countries frame 
their populations as offering exceptional potential for biomedical research, innovations, 
and development. According to Hinterberger, “the selling points of DNA collection 
projects are articulated in a variety of ways depending on a range of political, economic and 
cultural contexts” (Hinterberger, 2012b: 529). Indeed, Tupasela (2016b: 48) has pointed out 
how populations become brands in biomedical research (see also Benjamin, 2009), which 
“helps to identify the ways in which biobanks seek to leverage the sample collections they 
have onto international research markets”. Populations become brands through processes 
that begin by highlighting heritage, identity, and authenticity, and tying them to a certain 
geographical location, thereby generating both differences and similarities between 
populations. Scientific work on the genetics of specific groups produces the means to make 
claims about these populations and their potential (Tupasela, 2016b: 49).
In the search for partners, collaborators, and funding, countries have tried to show exactly 
how a specific geographical area or population can provide unique possibilities for research 
and innovations (see Tarkkala and Tupasela, 2018). In Finland, too, the health sector has 
been recognized as a strategical area for further development, as throughout the economic 
recession since 2008 the export in health technology has been constantly growing (www.
teknologiateollisuus.fi; Ministry of Employment and the Economy, 2014, 2016; Ministry 
26 The concepts of population, race, and ethnicity can be contiguous, sometimes overlapping, 
sometimes drawing apart. Wade has addressed the topic of “how academics know when they are 
looking at something called ‘race’”(Wade, 2014: 587) and M’Charek has pointed out how race 
is made relevant in certain practices without there being one clear definition of what a race is 
(M’charek, 2013). Several scholars have discussed the relations between the concepts race and 
population; see, for instance, Reardon (2009), TallBear (2013) and Thacker (2006). 
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of Social Affairs and Health, 2015).27 This kind of national effort to be competitive in 
terms of biomedical R&D28 is not unique (e.g., Reardon, 2017: 94). There are, and have 
been, similar attempts to become hubs or centers for biomedical research and innovation 
– and personalized medicine – in Iceland, Estonia, Scotland, Denmark, Sweden, Great 
Britain, Taiwan, and Singapore, among other countries (Bell, 2017; Cool, 2016; Fan et al., 
2008; Fortun, 2008; Ministry of Health and Danish Regions, 2016; Ong, 2016; Reardon, 
2017; Waldby, 2009). In the course of this search for investment, different kinds of unique 
populations29 are being presented to biomedical research as valuable (Benjamin, 2009; 
Lee, 2012; Montoya, 2011), with the advantages of heterogeneity also being underlined 
(see Fletcher, 2004; Gibbon, 2016; Kent et al., 2015; Ong, 2016; Sunder Rajan, 2006: 165). 
Whether a population is homogenous or heterogenous, it can be claimed to offer unique 
potential (see also Fortun, 2008). This has been presented as “population branding” for 
biomedical research markets (Benjamin, 2009; Tupasela, 2016b). Additionally, as Petryna 
(2009b: 14) has pointed out, the choice of location for clinical trials is more an “economic 
and political” than scientific decision.
Other scholars have concentrated specifically on how populations are achieved in 
laboratories and scientific work in practice. M’charek (2005) notes that populations can be 
produced in multiple ways.  
[They] might be a product of family names, of laboratory practice and routines, or of 
genetic proximity distance. It could also be a product of race, national boundaries of 
genetic markers and their specific clustering in different population. This makes clear 
the “problems”, or rather the variety, in the practice of population. (M’charek, 2005: 
46, emphasis original) 
According to M’Charek (2005) populations that are technical and operationalized in 
a laboratory serve in genetics as a reference to an individual and therefore, “neither 
the individual nor the population are inherently ‘biological.’ Rather they are effects of 
technologies and routines applied in scientific practice” (M’charek, 2005: 21, emphasis 
original). Indeed, as discussed in the previous chapter, the process of standardization – 
along with data harmonization – is part of how suitable populations for different research 
settings and usages in science are constructed and operationalized in the first place (see, 
e.g., M’charek 2005). 
27 The value of exports in the field of Finnish health technology was 2.2 billion euros in 2017, with a 
5.3% growth in comparison to 2016. In total the value has increased fivefold during the past two 
decades. (www.teknologiateollisuus.fi) 
28 Moreover, in Finland there was already an interest in the utilization of the genetics and health 
care data before the founding of the biobanks in the 2010s (see, e.g., Tupasela, 2006a, 2007). 
29 In fact, my informants said that all populations are unique (Fieldnotes, 2015), which suggests that 
claims about uniqueness are prevalent in the field of biomedicine.
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Populations play a key role in the initiatives conducted in the name of personalized 
medicine, including biobanking. Hinterberger (2012a: 74) reminds us that despite promises 
of personalized medicine promoted at the level of individuals, human genome research is 
driven primarily by “the comparison of groups and populations”, which is why some prefer 
to use concepts such as precision medicine or stratified medicine. Consequently, what is 
personal or individualized in personalized medicine, is based on reference populations 
that render individual results meaningful (e.g., Nowotny and Testa, 2010: 35). Reference 
populations are important because differences between individuals can be identified only 
when similarities within a population are presupposed (M’chareck, 2005: 21). For this reason, 
according to Shim et al. (2014), researchers need to use their populations strategically, “by 
actively working to produce homogeneity along some dimensions in their study populations 
and heterogeneity along other” (Shim et al., 2014: 581 emphasis original). This homogeneity 
can be achieved in research in multiple ways. For example, Montoya (2011: 93) points out 
that for research on diabetes the “homogeneity of Mexicana admixture” was produced; that 
is, homogeneity and heterogeneity are “‘jobs’ to be accomplished” (Shim et al., 2014: 588) 
and populations and their homogeneity or heterogeneity are “pragmatically constituted” to 
meet the requirements of the research question (Pálsson, 2007: 206). The way populations 
are formed in science is by no means a unified or straightforward activity; rather, it is about 
establishing a “fit for purpose” setting, case by case (Fieldnotes, 2017). 
In practice, the forming of populations often hinges on institutional and societal practices 
such as censuses, various registers, and so on (see, e.g., Hinterberger, 2012a; Rose, 2003: 
77), as the data that is needed in research is usually collected by nation states. Ong (2016: 
13), for example, demonstrates that, in Singapore, multiethnic population data, now 
reassembled to be an advantage in the field of genomics, are based on “existing forms of 
racialization and racial accounting in the nation’s official classification of its citizenry”, 
which are in turn based on “ethnic heuristics inherited from British colonial race typologies” 
(Ong, 2016: xix, 13). Similarly, according to Montoya, the “words that describe groups” in 
biomedical scientific research “are inherited from outside the labs” (Montoya, 2011: 43). It 
has been pointed out that, while genetic difference is of importance for genomics research 
epistemically, “both ethnicity and race are compelled to accommodate structures of 
informatics and information” (Thacker, 2006: 135). However, STS scholars have reminded 
us that the participation of science and technology in the constitution of nationhood is 
crucial (Jasanoff and Kim, 2009, 2013, 2015; Winickoff, 2006: 99–100), something also 
taking place in national genomics (Hinterberger, 2012b; Kent et al., 2015; Tamminen, 2010; 
Tupasela, 2016a; Tupasela and Tamminen, 2015; Wade et al., 2014).
Finnish biobanks and their sample collection
Biomedical sample collections always form populations and all biobank collections exhibit 
traces of inclusion and exclusion connected with whether the collection is, for example, 
epidemiological, clinical, regional, disease-specific, or based on family histories. Biobanks 
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always come with some kind of understanding about what is a “good population” (Rose, 
2003) for biomedical research, along with questions about the population of a given 
biobank, how it is constructed, and who is included (Prainsack, 2007). Tupasela et al. 
(2015a: 2) have argued that not only do biobanks utilize the populations from which 
they draw when defining and characterizing themselves, they simultaneously give rise to 
these constructed populations through the “identification, collection and distribution of 
samples and data” (Tupasela et al., 2015a: 2).  Prainsack (2007: 86) has also pointed out that 
biobanks often “preserve the boundaries of existing” collective identities and thus can be 
seen as “repositories for the ‘genetic components’ of the collective body”.
In Finland, most biobanks are clinical and collect prospective samples regionally; consent 
for this is asked of patients who receive specialized clinical care in hospitals. Alongside 
the six regional clinical biobanks, there are four nation-wide biobanks in Finland: THL 
(National Institute for Health and Welfare), which stores the epidemiological population 
cohorts; the disease-specific biobank for hematological diseases (FHRB); the biobank of 
the Red Cross Blood Service; and the biobank of private health care provider, Terveystalo. 
As mentioned in previous chapters, many older clinical collections and the population 
cohorts of THL, collected and stored before biobank legislation was put in force, have 
been transferred into research resources through biobanks with related data. The biobank 
legislation made this possible without requiring informed consent, which is otherwise 
mandatory.30 The older clinical collections that were transferred to biobanks in Finland are 
based on the kind of population these biobanks also aim to store in the future. In general, 
Finnish clinical biobanks want to “capture all comers” (Fieldnotes, 2015), which means 
that, ideally, all patients attending a hospital also participate in a biobank. Similarly, the 
disease-specific FHRB works on the principle that “every patient is a research patient” 
(Fieldnotes, 2013), thereby rendering visible the goal and need for large quantities of 
samples. The reasoning goes that when samples are collected from all patients, they will 
represent people from different age groups, with different kinds of diagnoses and disease 
outcomes. Moreover, such sampling is considered socio-economically non-biased as all 
patients, whatever their socio-economic background, have allegedly received the same kind 
of treatment, medicine, and care in the same regional hospitals responsible for specialized 
care. This results in a situation where the samples are constructed as representing a sort 
of homogeneous Finnishness produced by the institutional structures of health care. 
Moreover, when biobank participation takes place in a public hospital, the biobank sample 
collection is believed to cover the Finnish population thoroughly, which in turn is also seen 
as a requirement for conducting proper research on diseases that affect a given population, 
in this case that in Finland (i31, 2013).
As already noted, biomedical collections always have sample criteria and ideas of inclusion 
and exclusion, whether implicit or explicit (Busby and Martin, 2006; Epstein, 2007; 
30 For more on transfer of old samples into biobank collections, see the Introduction and Soini 
(2016). 
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Oikkonen, 2018; Prainsack, 2007). Yet Finnish clinical biobanks seem to welcome all 
patients as donors and participants,31 without excluding certain groups or subpopulations of 
the country, such as the minority groups of Saami, Finnish Swedish, or Roma. A contrasting 
example can be found in Taiwan where the biobank project required deliberate balancing 
of different ethnic groups and their subsequent representation in the collection so that the 
biobank could be considered as storing the population of the country (Tsai, 2010). However, 
the Taiwanese are also described as homogeneous (and weak linkage disequilibrium 
potentially advantageous) (Fan et al., 2008: 245). What is more, in Finland, some Finns 
are presented in biobank materials as more homogeneous than others. For example, the 
collections of the biobanks of Eastern Finland and Northern Finland (Borealis) seem to 
store an even “more” distinctive population than others in Finland (Salmén, 2017; Sosiaali- 
ja terveysministeriö, 2015; http://www.oulu.fi/university/node/38474).
Unique and homogeneous? The Finnish population in and for 
biomedical research
A combination of coincidences has finally made this [Finnish] population one that, 
out of proportion for its size, has by example shaped research in human disease 
genetics. (Kere, 2001: 103)
The scientific literature has referred to the Finnish population as “one of the best-studied 
genetic isolates” (Peltonen et al., 1999: 1913). Indeed, in Finland, geneticists have played 
an important role in explaining how the Finnish population, as genetically unique, initially 
developed. The research on so-called Finnish Disease Heritage (FDH) has been especially 
important both for interpretations about more general population history and for forming 
an understanding of the scientific potential and opportunities offered by unique genetic 
heritage (Tupasela, 2016a, 2016b; Tupasela and Tamminen, 2015). FDH refers to a group 
of monogenic, rare diseases that are overrepresented in Finland (Chheda et al., 2017; 
Norio, 2003a; Norio and Löytönen, 2002). In the studies on FDH it was identified that 
the population structure of Finland – “a consequence of the isolation and enrichment in a 
number of settlements regions established during the 1500s” – was also the reason behind 
“the emergence of particular rare diseases among the Finnish population” (Tupasela, 2016a: 
123); it thus became possible to claim “these diseases as particularly Finnish” (Tupasela, 
2016a: 137). The other side of the coin, as Tupasela (2016a, 128) has pointed out, is that 
studies on FDH, through concentrating on certain diseases and “their related historical 
trajectories”, has turned them into “explanations of where and how people and families 
came to inhabit the land”. Therefore, identifying the disease heritage was also about the 
creation of a “common origin of the population” (Tupasela, 2016a: 128) and about the 
“formation of national identity and unity” (Tupasela, 2016a: 121). Thus, in Finland, as well 
31 The ones participating in the cohorts of THL are invited to participate in the study. The Red 
Cross Blood Service biobank recruits and invites blood donors to participate in a biobank.
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as elsewhere, studies of genetic ancestries have opened up yet another space in which to 
imagine belonging (Oikkonen, 2018).
The concept of FDH was presented for the first time in the Finnish Medical journal, 
Duodecim, by a medical doctor  and specialist in hereditary diseases, Reijo Norio, in 1972 
(Meskus, 2009: 82; Tupasela, 2016a: 123). From the outset, the genetic uniqueness of the 
Finnish population was seen as an opportunity for research, giving rise to an obligation 
to work on this exceptional material as long as it is there (Meskus 2009: 82-83). Finnish 
diseases identified as rare were even described as “rare fauna in rare soil” (Norio et al., 
1973). Nowadays around forty rare diseases are counted as comprising FDH (see http://
www.findis.org/heritage.html, for their representation as “Perheentupa steps”); not all of 
them are unique to Finland, but they are overrepresented and “enriched” in the country 
(Tupasela, 2016a: 123, 137). At the same time there is lower carrier-frequency in some 
diseases, such as phenylketonuria, tay-sachs, thalassemia, cystic fibrosis, and sickle-cell 
anemia (Kääriäinen et al., 2017; Norio, 2000: 89–94). 
The scientific success in disease heritage research has led to the understanding that it is 
possible to conduct successful and even pioneering R&D in a small country such as Finland 
(Kääriäinen et al., 2017; Kere, 2001; Peltonen, 1997; Peltonen et al., 1999; Wheelwright, 
2005). Indeed, the genetics of the population, and the associated research benefits it is 
considered to offer, have been important for a number of academics in their scientific 
careers (e.g., de la Chapelle, 1993; Hästbacka et al., 1992; Kääriäinen et al., 2017; Peltonen 
et al., 2000; Wang et al., 2014). Today, innovation policies and strategies, with their public 
presentations, underline that Finnish biobank samples – and the Finnish population 
as a source of samples – are particularly good for research. This claim rests on the idea 
of the homogeneity of the genetic heritage of Finns, stabilized in studies on FDH which 
was then extrapolated into “the uniqueness of the rest of the population” (Tupasela and 
Tamminen, 2015: 412), and likewise labeled biobank collections and their current 
potential for personalized medicine with the aim of opening up new contexts for the use of 
homogeneous genes. Thus, the genetic homogeneity of Finns is built on the past of Finnish 
medical research, as imaginaries often are (see Jasanoff, 2015b: 329). More generally, many 
of the concepts that were used to describe FDH, against a backdrop of settlement history, 
such as “population isolate”, “bottleneck effect”, and “genetic drift” (Norio, 2000, 2003a, 
2003b, 2003c), are also used to describe Finnish population history. 
Consequently, the history of settlement and its bottleneck effects – as the main causes of 
the homogeneity of the population – figure in scientific and strategy papers concerning the 
potential Finland may nowadays offer for biomedical R&D (Ministry of Social Affairs and 
Health, 2015; Peltonen et al., 1999). Tupasela (2016a: 138) has already noted that studies of 
Finnish population history and Finnish disease heritage can be seen as 
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part and parcel of a broader push in Finnish science policy to develop biomedicine 
and draw on the uniqueness of Finnish population. In this sense, the population and 
its unique genetic characteristics were seen as an important part of nation-building 
in the form of national innovation policy. (Tupasela, 2016a: 138)
Thus, “FDH and population genetics in Finland” are more widely illustrative of the ways 
populations become brands and potentially productive in biomedical R&D (Tupasela, 
2016b: 61).
Contesting homogeneity and origin imaginaries
FDH has played a crucial part in the formulation of “a specific vision of Finns as 
homogenous yet European” (Tupasela and Tamminen, 2015: 412). However, in this process 
only certain individuals and groups have served to represent the population (Tupasela and 
Tamminen, 2015; Tupasela, 2016). Tupasela has described this as genetic romanticism, 
thereby referring to the scientific mobilization of certain populations and their genetic 
heritage which unifies certain “populations within politically and geographically bounded 
areas” and shows them as representatives of, in this case, Finland (Tupasela, 2016a: 121). 
There are, and could be, however, other depictions of the Finnish population than that 
of a genetic homogeneous isolate. The postulated homogeneity of Finns has also been 
contested. There is, for example, such a significant difference between people from 
the eastern part of the country and those from the west that it raises the question of 
whether a population based on these two groups can be described as homogeneous at all 
(Lappalainen et al., 2006; Palo et al., 2009; Salmela, 2012). This difference is significant 
despite the fact that the whole Finnish population shows less diversity than other reference 
populations (Lappalainen et al., 2006; Palo et al., 2009; Salmela, 2012: 11). According to 
Salmela (2012: 11) “the genetic distance between eastern and western Finns was greater 
than between for instance the British and northern Germans. In fact, western Finns were 
genetically equally close to Swedes than to eastern Finns.” Moreover, some are considered 
genetically more distinct than others – for example, those who originate from the area of 
Kuusamo (see Chheda et al., 2017: 477–478).  Additionally, based on nuclear DNA, Finns 
have been identified as genetically more distant from Finnish Saami than they are from 
other “Europeans” (Lahermo et al., 1996). During the past decades differences have also 
been posited between the Swedish-speaking and Finnish-speaking populations of Finland 
(Virtaranta-Knowles et al., 1991). Following this, the crucial point is the sampling: Who 
will be chosen to represent Finns in a study design (see, e.g., Lek et al., 2016; Oikkonen, 
2018)? And with whom are Finns being compared in order to produce the notion of their 
uniformity? In oral communication, researchers often point out that eastern populations 
are rarely used as references in this context, with “European” samples being preferred due 
to conceptions related to the availability of samples of appropriate quality. Indeed, a recent 
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study on genetic variation among Uralic-speaking populations, of which Finns are part, has 
shown traces of a common demographic history (Tambets et al., 2018). 
Tupasela and Tamminen (2015: 420) write of FDH and population studies in Finland: 
[They] serve the medical community to distinguish the Finnish population 
historically, geographically, but also genetically from both non-Finns, as well as 
Finns who are not deemed authentic or original. This process of discrimination leads 
to a type of purification of the population that distorts, both the perceived genetic 
composition of a geographical location, but also exaggerates the national uniqueness 
of populations. (Tupasela and Tamminen, 2015: 420)
This aspect of research populations highlights the culturally appealing ideas of belonging 
and origin. Amy Hinterberger (2012b) has demonstrated that French Canadians have 
been foregrounded as the original population in the Quebec area, whereas others, such as 
“Quebecians” are seen as heterogeneous “immigrants”. In her book, Native American DNA, 
TallBear (2013: 6) writes that the idea of ancestral populations “require[s] the assumption 
that there was a moment, a human body, a marker, a population back there in space and 
time that was a biogeographical pinpoint of originality”. This, she argues, “seem[s] to be 
at odds with the doctrine of evolution” (TallBear, 2013: 6) in which biology is seen as 
constantly in a process of change. Indeed, ancestral DNA in particular is often culturally 
and socially interpreted as establishing a point of origin for belonging to “the imagined 
ethnic, racial, regional, or national community” (Oikkonen, 2018: 73). Oikkonen (2018: 
115) touches on these paradoxes of population genetics and foregrounding of DNA of a 
certain kind as follows: “Evolutionary origins, then, appear to reside inside each of us, but 
in some of us they are assumed to be purer, less tainted by mixture, and thus more valuable 
for the scientist or the community.”
Isolated populations and the challenge of multi variant diseases
As mentioned above, the Finnish population as a genetic isolate has been utilized in 
genetic studies for decades. The way Mendelian diseases are associated with a single gene 
has been an especially fruitful area in which to work in Finland as certain diseases are 
prevalent in the population, while the level of homogeneity has enabled effective detection 
of disease-causing genes (Chheda et al., 2017; Peltonen, 2000: 66; Zara, 2015).32 However, 
with genome-wide association studies (GWAS) and those of complex, multi-variant 
diseases, working on homogenous populations is no longer unanimously considered 
efficient (Visscher et al., 2012: 8). For example, homogeneity may create long linkage 
disequilibriums, meaning that the area of genomic loci associated with a certain disease 
may easily become too wide, resulting in potentially inefficient research work (Thompson 
et al., 2010: 133): described as “finding a needle in a haystack” by an expert in an article 
32 For the benefits of the homogeneous population isolate for linkage mapping, see, e.g., de la 
Chapelle (1993) and Hästbacka et al. (1992).
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by Tarkkala and Tupasela (2018). Additionally, the sample sizes that population isolates 
and homogenous populations can offer are too small for many research settings. For these 
reasons, the usability of homogenous populations and population isolates has created 
concern (Ong, 2016: 39–41; Visscher et al., 2012: 8).
Perhaps the reason why talk of a genetically homogenous population did not come to the 
fore in interviews concerning the establishment of Finnish biobanks over the years, was 
that informants stressed the need for quantity, drawing attention to the developments 
in methods, technologies, and scientific needs as the drivers for biobanking (see also 
Lee, 2012: 167). A key goal for biobanks has been to provide both quantity and quality 
(Fieldnotes, 2017), which are considered prerequisites – conditions of possibility – for 
meaningful research results. In an interview this move towards the demand for quantity 
was described as follows: 
We started to wonder how we can grasp these more common diseases, like 
blood pressures and fats and such, Alzheimer and so on. And then it was purely 
mathematical to calculate that we need huge numbers of samples. We need these 
large collections because there won’t be a single factor to explain these; they will be 
outcomes of multiple factors. (i34, 2013). 
With this kind of goal in mind, the Finnish population, described as “equal to the 
population of south London” (i10, 2012) was considered by interviewees to be too small for 
any significant findings; therefore, international projects and collaboration are necessary 
for good research on both rare and common diseases (i10, 2012).
This is also one of the key factors in the FHRB, as hematological diseases are relatively rare. 
It was considered inefficient to collect samples for just a single study – and the national 
level might mean that still more samples are needed. A clinician (i31, 2013) suggested that 
that one probably has to combine Finnish samples with, for example, samples from other 
Nordic countries; merely collecting samples from Finland would take too long and be 
inefficient. “This”, he added, “is the inevitable corollary of getting any results” (i31, 2013). 
What is important in enabling research is the ability to circulate data and combine it with 
collaborators’ data sets. As Finnish geneticist, Juha Kere, wrote in regard to establishing 
biobanks in 2007: 
As we have in Finland an excellent tradition of high quality clinical and 
epidemiological studies, the future looks bright for our researchers. However, the 
small size of the national population restricts in a natural way the amount of our 
data. This is why Finnish clinical researchers and epidemiologists should actively aim 
to lead and coordinate international collaborations. (Kere, 2007: 865)
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This extract, like many of my interviews, indicates that there has not been a sole emphasis 
on genetically unique Finnish samples among biobank proponents (see also Sosiaali- ja 
terveysministeriö, 2007). From this view biobanks were initially, and still are, all about 
remaining relevant in the international field of biomedical research (see Tarkkala and 
Tupasela, 2018; Tarkkala et al., 2018). 
There are also numerous international projects where the need for quantity is manifest. 
For example, the All of Us initiative in the USA aims to collect at least one million samples, 
and the stores of samples and data that arguably should be collected and brought together 
keep growing. Whole countries have already been framed as “cohorts” (Frank, 2000) and it 
has been envisioned that in 20 years there will be one billion sequenced genomes (Schatz, 
2015). It was mentioned in interviews that ten or a hundred samples might previously have 
been regarded as enough to analyze candidate gene associations linked with hereditary 
diseases. Today, however, common variant associations require vast numbers of samples as 
the effect size will be significant only after perhaps 10,000 samples have been analyzed (i40, 
2015). Often the call is for upwards of 100,000.
Kere (2007: 864) also suggests that scientific findings in complex disease research which 
are based on a single collection have been increasingly hard to publish; conclusions should 
be drawn from bigger, combined data sets, preferably from different countries. Similarly, 
Montoya (2011: 167-168) shows that the results of a diabetes study based on a Mexican 
population living in the US close to the border between USA and Mexico could not be 
published before replication in other populations. This results in “general” instead of 
population-specific findings. It also signals that the scientific publishing system sometimes 
works to hinder the publication of results that are meaningful only for very restricted 
populations,33 or to underline the needs of specific groups whose health could be improved 
through socio-economical and socio-political decisions, for instance. 
The question of benefiting all populations is also a concern in Finland (Kääriäinen et al., 
2017), but efforts to demonstrate the potential that Finnish samples have for biomedicine 
through their particular genetic uniqueness remain ongoing. Scientists are still working to 
show the usefulness of the Finnish population for GWAS studies aiming to identify more 
complex, common variant diseases (Chheda et al., 2017; Kääriäinen et al., 2017; Lim et al., 
2014). In these efforts, the isolated population, its genetic heritage, and the possible cues 
and shortcuts it may offer for scientific discoveries are stressed (see e.g., Kääriäinen et al., 
2017; Palotie et al., 2013), especially the rare variants enriched in the population (see e.g. 
Flannick et al., 2014; Kallio et al., 2009; Lim et al., 2014; Wang et al., 2014). Even though 
there might not be enough research material in terms of number of samples, it is now being 
suggested that the Finnish population offers a fast and inexpensive route to verification, 
producing findings that should later be validated in a larger and more heterogeneous 
33 This touches on the issue of potential false positives and negatives, which I do not discuss here in 
detail. 
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population (see also Tarkkala and Tupasela, 2018). When the goal is speed and efficiency, 
a special advantage of homogenous populations is that they are considered less “noisy”, 
providing cleaner results (see, e.g., Shim et al., 2014: 590). 
Thus, the Finnish population has been reinforced as especially valuable with a rhetoric 
of homogeneity that is a vital element in how it is branded, and the national population 
calibrated, to meet the needs of global biomedical R&D (Benjamin, 2009; Tupasela, 2016b; 
Tupasela and Tamminen, 2015). However, this simultaneously foregrounds certain types of 
research expected to be in the interest of the pharmaceutical industry: drug development 
based on enriched rare variants (Tarkkala and Tupasela, 2018). 
Interestingly, however, the benefits of “homogeneity” are about to disappear, and now is 
the time to act. In a radio interview, Kimmo Pitkänen, director of a biobank, claimed that 
the ability to detect “small, genetic variations in the genome a lot more easily than in other 
populations in the world” is “one of the most important benefits in Finland that we still 
have” (Pekkinen, 2015). He then went on to say that utilizing this benefit swiftly is a priority, 
since there is a fear that other countries with larger investment capital will “outstrip our 
competitive edge”, thus indicating that homogeneity is only a brand to utilize for the time 
being (see also Ministry of Social Affairs and Health, 2015). A discussion with another 
biobank expert revealed the concern that after, say, Britain and the US have potentially 
managed to collect their registers, data, and samples, “the money will go where the system 
works!” (Fieldnotes, 2015). Thus, the ability to utilize Finnish genomes in research is one 
that follows not only from the samples themselves.
The multiple and malleable: biobank populations
Despite my discussion so far, the populations stored in Finnish biobanks are not always 
seen as “Finnish” in the sense of genetic homogeneity. Quite the contrary. When I 
conducted interviews and talked with people about what makes biobank collections usable 
and valuable for biomedical research and development, my informants mainly mentioned 
data and the possibilities to combine and stratify the right kinds of populations for a given 
research setting (see also Shim et al., 2014: 581). The need is for very specific samples and 
data from those patients who can be assumed to share a disease-causing “mechanism” in 
which researchers are interested (i20, 2013). Reflecting this, when discussing what makes a 
Finnish biobank competitive in biobanking, one of my informants mentioned the capacity 
to stratify multiple populations, also stressing that it requires the existence of the right kind 
of data:  
For us it is, for example, the clinical data. … That we do not just give breast cancer 
samples but we can say that this patient was of this and that age, and she had a breast 
cancer that was R2 positive and estrogen receptor positive. In addition, she has been 
treated like this and the disease responded to this but not to that. That is the thing! 
There are breast cancer samples around the world, but that is not enough. Research 
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questions are so specific these days. And we are probably the only ones who really 
can … stratify the right samples. (i31(2), 2015) 
These different kinds of populations serving disease-specific research were not connected 
with population homogeneity in the interviews. In fact, it turned out that the production 
of stratified populations and cohorts is one of the roles of biobanks, since, due to the 
legislation, they have the right to re-contact donors, if donors have consented to it (see also 
Wyatt et al., 2019). This was described with the following example: 
If a mutation has been found, and we can see that our patient has it and is alive, 
and we have a sample that has been tested in a biobank … then the biobank has the 
right to re-contact this person and ask whether the person wants to participate in this 
clinical study. Then the person can say yes, no, or maybe, but it is of course not the 
biobank who conducts the clinical trials. (i35, 2013)
In other words, when the biobank can re-contact consenting patients who prove willing 
to participate in a clinical study, the next stage no longer involves the biobank but 
can be agreed directly between the patient and the clinical research organizations and 
pharmaceutical companies running the trials. Thus, the biobank might merely be the 
conduit to accessing the right kind of population, not the provider of the samples per se. 
A professor and the director of the Finnish Comprehensive Cancer Center wrote in 2017 
that this right to re-contact is a crucial factor in making clinical studies more efficient, since 
seeking out, pooling, and stratifying the right patient populations can be done effectively 
through biobanks (Carpén and Helander, 2017: 594). 
In this example, genetic uniqueness is not necessarily of importance at all; rather, it is the 
way data is handled and utilized that speeds up processes. Indeed, genetic uniqueness might 
even have to be contested, as emerged in a discussion with a biobanker, who said, “We have 
to say to our potential customers and collaborators that we are not that unique!” (Fieldnotes, 
2015). The biobank expert in the previous example said that genetic uniqueness is not even 
true of their collection and that the rhetoric works against them. This is not only because 
the homogeneous population comes with a rough internal divide, but also because there is 
concern over whether results obtained from “unique” Finnish samples can be replicated: that 
is, whether such samples are usable. As Pálsson (2007: 55) writes, the problem with small 
populations is that “generalizations for other populations may not hold well, and, moreover, 
homogeneity may not allow for the genetic variety needed to research the genetics of a 
complex disease”, a topic which has already been touched on in this chapter. Anu Jalanko, 
a key actor in the Finnish BBMRI and THL biobank, was interviewed on the radio in 2015. 
When the theme of genetic homogeneity was raised, she commented that until now the 
Finnish genetic heritage has not prevented collaborations; rather, Finnish researchers with 
their samples and data have “fit into” international, collaborative research projects (Mattila, 
2015). In the same interview, she addressed the possible benefits of homogeneity, saying 
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that there is a belief that it could be utilized in today’s biomedical research, even though 
“we do not have good examples yet” (Mattila, 2015). This interview excerpt suggests that 
the branding (Benjamin, 2009; Tupasela, 2016b) of the Finnish population as genetically 
unique because of its homogeneity, simultaneously forces biobank actors to modify the 
claim to show that actually the population is not so homogenous as to prevent meaningful 
research collaboration with international researchers and partners (Tarkkala and Tupasela, 
2018): biobanks do not store just one population. In this sense, biobanks are in a situation 
where, on the one hand, they draw on the uniqueness of the local population – especially 
constructed in the studies on FDH – and, on the other, they simultaneously deconstruct the 
same uniqueness through the multiplicity and malleability of their populations (see also 
Tarkkala and Tupasela, 2018; Reardon 2017: 114 for a Scottish case). 
What follows, in terms of population branding, is the more fluid rhetoric about being 
merely relatively homogenous, because too much homogeneity would possibly position 
Finns as outliers:
Actually, we think that for marketing purposes you should not highlight that we are 
complete freaks. We should say that we have these certain strengths that make this 
and that possible, but it needs to be validated in some other population then as well. 
Because it turns a bit in the direction that if you find a marker in this odd population, 
then… who cares? Like big pharma, globally… But instead it is just the route to 
verification in a larger population. (i1(3), 2016)
The Genome Strategy (2015: 13) also refers to Finns as “relatively homogeneous”, which 
is sometimes formulated by saying that the Finnish population is perhaps not too 
homogenous, but quite homogenous, or that Finns are Europeans, but just a bit different 
(Fieldnotes, 2018). In this, the role as Europeans is important in that it offers the promise 
of the possibility of further generalizations and similarity with larger populations. 
Similarly, Lakoff (2012) has discussed the significance of Argentinian DNA passing as 
“European”, while Gibbon (2013) shows how “Brazilian cancer genetics research focused 
on European ancestry becomes something that reflects transnational research agendas and 
simultaneously confirms Brazilian mesticagem” (Gibbon 2013, 116). The latter concept 
refers to the way genetic ancestry in Brazil is crucially about race mixture, which, “strongly 
tied to national identity”, is both contested and reinforced in Brazilian cancer genetics, as 
well as being presented as a special and unique resource for both national and international 
research (Gibbon, 2013: 109).
In Finland, collaborators with biobanks are often interested in using Finnish registers 
and clinical data and the possibility of combining the two;34 that is, the samples are 
34 Indeed, in 2004, in the text of biobank proponents, it was stated: “In addition to the health 
registries useful lifestyle- and life environment -data can be found of the numerous other 
registries; 17 national registrar sustain in Finland over 70 (!) official registers that biobanks can 
utilize. (Käpyaho et al. 2004, 7)”
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not necessarily interesting for their research settings. Crucially, the different kinds of 
requirements for samples and biobank data mean in practice that “the population” of a 
biobank cannot be defined narrowly: it is not a single entity.
A population isolate as a competitive edge – reproducing the story of 
Iceland?
Appealing to the significance of a genetically homogenous population for research is old 
news. As I have shown in this chapter, it has been common in Finland for decades, for 
example in FDH research (see also Tupasela, 2016b), but it also reflects how biobank 
collections have been framed elsewhere as valuable for future medicine because of 
homogeneity and the availability of register and genealogical data, especially in Iceland 
(Fortun, 2008; Pálsson, 2007; Rose, 2003; Winickoff, 2006). In the late 1990s Iceland’s 
unique population was foregrounded as an advantage in the early phase of the biobank 
plans and Iceland was portrayed as an “ideal context” (Pálsson, 2007: 55). Like today’s 
Finland, Iceland was to benefit from its small, isolated population and its unique history, 
as well as from “the detailed genealogies available and accuracy and completeness of 
disease diagnoses” (Pálsson, 2007: 55). Both Finland and Iceland are thus illustrative of 
how biomedical collections come with links to social and institutional settings and histories 
(Busby and Martin, 2006).
Sitra, an independent but state-bound Finnish innovation fund that participated in the 
preparation of the Genome Strategy, has prepared a slideshow “Finland – your testbed for 
next generation research and medical innovation”. The presentation, available on the Sitra 
homepage, consists of over 50 slides that can be utilized for the purposes of advertising 
Finland (Sitra, 2015). Key researchers and experts in the field often use them in their 
presentations to highlight the biomedical innovation potential of the country. I present 
three slides here that show the connections between the rhetoric of specific genetic heritage 
and features of Finnish society with which genetics travel. The first slide (Fig. 1) illustrates 
how the term “genetic isolate” is being used as a Finnish specialty in connection to genomic 
data and biobanks. In the lower part of the slide the link between specimen and digital data 
is stressed, and, with the sample number being potentially 6.8 million, this clearly works to 
advertise the usability of the old sample collections too, not just the prospective. 
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Figure 1: Slide from the slideshow, “Finland your testbed for next generation research & 
innovation”, by Sitra.35 
Figure 2: Slide from the slideshow “Finland your testbed for next generation research & 
innovation”, by Sitra. 
35 In 2018 this slideshow was updated and the current version shows even greater emphasis on the 
institutional environment than the version utilized for analysis in this study. 
YOUR T ES TB ED FOR NEXT GENERAT ION RE SEARCH & INNOVAT ION
YOUR T ES TB ED FOR NEXT GENERAT ION RE SEARCH & INNOVAT ION
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The second slide (Fig. 2) shows Finland as the only place in the world to provide precisely the 
kind of circumstances and environment biomedical R&D seeks: as “unique” (see also MSH 
2015). The slide lists its genetically isolated population as one of the important features of 
the Finnish “test bed”, but this is just one factor among others that include health data, data 
registers, and institutional environment and practices. This combination of societal factors 
such as registries and genetics can also be found in scientific articles on the usage of isolated 
populations in genomic studies in Finland and more broadly (see, e.g., Zeggini, 2014: 83). 
As with the Finnish population, the Icelandic population and Iceland as an environment 
have also been framed as a particularly suitable environment for biomedical research and 
development because of genealogical information available, its registers, the educated 
population, the public health care system, and genetic homogeneity (Fortun, 2008; Pálsson, 
2007; Rose, 2003). Iceland’s resources, such as the “Icelanders’ DNA, genealogies, and the 
phenotypic data” were expected to “create a uniquely powerful tool for conducting genetic 
linkage studies as well as allelic association studies” (Winickoff, 2006: 85). Nonetheless, 
one biobank expert said in an interview that what distinguishes Finland from Iceland 
in the current situation is that the homogeneity in the former is connected to relatively 
big population (i1(3), 2016). He admits that Icelanders “might be more homogenous as 
a group”, but instead of numbering only hundreds of thousands, Finns – “perhaps not as 
homogeneous but almost as homogenous” – can be counted in millions (i1(3), 2016).36 
 
Figure 3: Slide from the slideshow “Finland your testbed for next generation research & 
innovation”, by Sitra. 
36 Nonetheless, Chinese genetic diversity, for example, has been said to offer “several Finlands and 
several Icelands” (Nature, 1998).
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The third slide (Fig. 3) exemplifies how the whole Finnish environment is presented as “the 
most advanced testbed in the world” (Sitra, 2015). Here the coupling of genomic data and 
biobanks with Finnish society is explicit, without a link to genetic uniqueness. One can see 
that the government and its policy is presented alongside a “well-functioning” healthcare 
system. Obviously, here it is Finnish society being presented as an advantage. Similarly, 
Aarno Palotie (Fieldnotes, 2017) noted in his studia generalia lecture on “tricky Finnish 
genes”, that it is not only the genes or health care data which make Finland competitive in 
biomedical R&D; rather, the “organized society”, “developed regulation”, and the efforts by 
policy makers to gain from health data are emphasized. A representative of pharma noted 
similarly that “we do have a lot better legislation than in other Nordic countries”. Therefore, 
what differentiates Finland from its Nordic competitors is said to be the legislation: the 
regulatory environment (i41, 2015) that strives to be enabling. 
Another thing to point out is that just as the samples, as pieces of tissue or drops of blood, 
are said to be nothing without the attached data of the donor (see Chapter 4), so too, in 
this respect, the Finnish population seems to be of value to research only together with 
its environment. The speed of delivery, as elsewhere, such as in Iceland, is essential (see 
Rose 2003). In Finnish branding the Finnish environment has been considered to have 
an advantage over the competitors due the health care data that are already in place (see, 
e.g., Ministry of Employment and the Economy, 2014: 15). One does not need to wait for 
disease outcomes. Thus, it is now or never: the “window of opportunity for exploiting 
Finland’s strengths will be open for a few years at best” (Genome Strategy 2015: 3). What 
no one seems to mention in the slideshow, however, is the welfare state. It is the welfare 
state history that has created path dependencies that can be monetized in the present (Rose, 
2003). Indeed, in regard to pharmacogenomics and its potential in Iceland, Hilary Rose 
(2003, 77) has written that there is a certain irony involved: 
[P]otentially immense innovation, actively pursued by global pharmaceutical 
companies and venture capital, requires as its precondition a universal health care 
system. Only the old welfare states have universal health care records. Not for the 
first time does the relationship between the organizational structures of health care 
provision and the development of genetics come into visibility and importance. For 
pharmacogenomics, only the old welfare states offer what they speak of in their 
depoliticized language as a “good population”.  (Rose, 2003: 77)
Welfare states have traditionally provided a universal health care system and therefore 
comprehensive registers and data. Not even the work on Finnish Disease Heritage, which 
led to the understanding of the genetic uniqueness of Finns, would have been possible 
without the “modernization project of Finland and the subsequent construction and 
implementation of the Finnish welfare state system during the 1960s and 1970s, which 
made it possible to study rare diseases to such an extent” (Tupasela, 2016a: 138). Currently, 
these welfare state structures continue to serve as sites for data and sample collecting and 
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are increasingly open to research and secondary uses;37 along with this latter development, 
data collecting has even intensified (see also Hoeyer, 2016, for a Danish case). Indeed, 
the background of the welfare state and the way health services and registers have been 
organized institutionally play enabling roles in both developments (see also Oikkonen, 
2018: 202). 
Ultimately, based on my interviews and the other data collected, it seems that the most 
important aspect of “Finnishness” for its research potential is the already collected data.38 
The welfare states are known for having been eager to collect data and utilize it to improve 
population health and social welfare (see, e.g., Alastalo, 2009; Pálsson, 2007: 113), in the 
course of which they have generated vast registries and “big data” (Fieldnotes, 2016). So, 
it seems that societal characteristics are to be capitalized on just as they were in Iceland, 
where the highly educated and cooperative population treated in the public health care 
system of a welfare state was seen as a “good population” for biomedical R&D (Rose, 2003: 
81), while the deCODE and Health Sector Database were framed as valuable and the whole 
of Icelandic society an exceptionally good place for research (Ong, 2016; Pálsson, 2007). 
Even the citizens are “engaged” people, trusting of research and medical professionals, and 
supportive of science, something especially evident among citizens of Nordic welfare states 
in European surveys (European Commission, 2009, 2010a, 2010b, 2014). Similarly, in a 
radio interview, a biobanker admitted that the population stored in their biobank and in 
Finland is “uniform”, however in the end it all comes down to the fact  that it is “possible to 
get samples at all”, referring both to people’s readiness to participate in the first place and to 
the fact that the samples and clinical data can be combined (Heikkinen, 2013) – once again 
underlining how samples can be used for biomedical research only together with the data 
(see Chapter 4).
The natural resource of a homogeneous population – society as 
unique 
As discussed above, the genetic uniqueness of Finns that has been significant for the careers 
of many biomedical researchers seems to be simultaneously a story about Finland’s socio-
historical and institutional past. The rhetoric of genetic uniqueness is essentially linked 
to the whole society; there is a willing population, a legislative, enabling, and competitive 
environment, and a health care system that produces and collects data – thus, a favorable 
37  On Finnish health data environment more widely, see, e.g., Lehto and Neittaanmäki (2017) 
38 In the national electronic archive of patient records, on 31st December 2015, there were 
301,198,512 files pertaining to 4,752,516 persons (Fieldnotes, 2016). In Finland, the national 
electronic archive of patient records (Kanta) has been operating since 2010, but patient records 
have been archived since the early 20th century and in electronic format for three decades 
(Tarkkala et al., 2018). Social science research showing how populations are attached to certain 
political and institutional structures to start with see Rose (2003), Hinterberger (2012a), and 
Kohli-Laven (2012). 
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institutional environment (see, e.g., Ministry of Social Affairs and Health, 2015; Tupasela 
et al., 2015b); so much so that the “‘Finnish population’ is a product of social, cultural, and 
political forces as much as of the actual genetic characteristics carried in the cells of Finnish 
citizens” (Oikkonen, 2018: 201–202). Indeed, in 1999, Finnish researchers wrote: 
The example of Finland shows how successful research of genetic diseases has been 
based on well-recorded population histories, the efforts of skillful clinicians and high 
quality health care. These advantages have produced reliable diagnoses and excellent 
population and health care registers, but even more importantly a high level of basic 
trust by the population of genetic research and consequent high participation rates in 
genetic studies. (Peltonen et al, 1999: 1920.) 
As mentioned above, there is nothing new in collecting and utilizing data from populations 
with the goal of improving health; what is new is that these data depositories are increasingly 
open for innovation and R&D purposes, for example, through biobanks (Tarkkala et al., 
2018). Therefore, I especially want to stress the links between health-care data related 
visions, people’s bodies, and the institutional and social history of the country, since it is a 
combination of these elements that comprises the “Finnishness” that is believed to attract 
interest and offer research potential. Simultaneously, when “Finland” is advertised in this 
way, a specific population living in a particular society is reassembled and recombined, 
offering potential as “bits of information” (Ong 2016: 15) which are simultaneously 
biological and social. As Montoya has also pointed out, the “social, historical, political, and 
economic conditions that make populations intelligible are always already part and parcel 
of DNA research” (Montoya, 2011: 63) and a “necessary part of the exchangeability” of the 
samples of given populations (Montoya, 2011: 151). In 2004, proponents of biobanking 
underlined the priority of health data over homogeneity, writing:  
A lot more important [than homogeneity] for our national biobank initiative is the 
work on public health that has been carried out in Finland over the years. This has 
resulted in exact and trustworthy registers about the factors and incidents that have 
affected the health, lifestyle and living environment of each citizen. (Käpyaho et al., 
2004: 7)
Another interesting perspective emerged in an interview with Leena Peltonen-Palotie in 
2007, in which she highlights how there are many homogeneities at play and homogeneity 
is “not only restricted to our genes”:
For common public health problems, the comprehensive records that Finland has 
kept of its citizens are an advantage. The personal identity code that has been in use 
for decades, the public healthcare system, and various electronic records that can 
be made accessible to researchers provide valuable research infrastructure. And 
the homogeneity of Finns is not only restricted to genes, our lifestyles and diets are 
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also relatively similar throughout the country. What’s more, epidemiologists have 
gathered data related to them for decades. (Paavola, 2007)
This extract shows a curious mix of the social, societal, genetic, and biological at play, both 
in terms of bodies and data registries. The isolated population of Hutterites, for example, 
has also been seen to offer similar benefits due to the “communal” way of living, which 
“reduce[s] environmental and lifestyle heterogeneity” (Thompson et al., 2010: 137), further 
reflected in the samples. In the previous reasonings about what is unique in Finland as 
a research environment and what is unique in “Finnishness”, biology and the social are 
mixed, and the institutional history of Finland seems to play a key role, which foregrounds 
certain Finnish bodies over the others even when most biobanks have been collecting 
samples in an apparently open way aimed at “capturing all comers”. 
This seems to suggest that socio-historical characteristics are inscribed in the samples. 
A nation that lives in a homogenous way and receives homogeneous treatments and 
diagnoses produces homogeneous data. That is, diagnoses and treatments have presumably 
been based on the same criteria, as all doctors have been educated in the same system, 
which is now to be seen in the unique characteristics of patient records and registers. In 
a similar vein, Tupasela (2016a) has described how collecting national epic poetry into 
the Kalevala (“national romanticism”) culturally mobilized a national identity, creating 
an understanding of a homogenous cultural tradition of oral poetry, much like studies 
on FDH created an understanding of a common genetic origin (“genetic romanticism”). 
However, in the case I present here there is a certain romanticism concerning the lifestyle 
of the national population, and how this lifestyle penetrates the samples and data registers. 
As Winickoff has argued in relation to Iceland, the way deCODE successfully appropriated 
“cultural tropes and resources re-imagined Iceland, while simultaneously” it constructed “a 
future for it” (Winickoff, 2006: 89).
The following insight comes from a professor who answered a question concerning Genome 
Strategy’s goal of attracting international collaboration at a public event:
We have a lot that is unique, and we have our own special genetic heritage; we are 
our own isolate that is special and exceptional in terms of research. Our lifestyle is 
homogenous and our medicine is homogeneous compared to many other countries. 
We are sort of lab mice [some say, but the professor does not like this metaphor 
himself]; we have components that separate us in terms of habits, registers, and 
health care systems from others; it makes our nation unique. (Fieldnotes, 2016.) 
Similarly, the director of the biobank of Eastern Finland, Arto Mannermaa, said in a radio 
interview in December 2017 that the population of Eastern Finland is not only unique 
genetically, but that their disease burden is higher in comparison to the general population 
and their diet is also one of a kind (Salmén, 2017). 
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The views discussed in this chapter make it clear that genetic uniqueness never stands 
alone. There are several characteristics that are mixtures of the social and biological, such 
as the digitalized disease outcomes based on laboratory results that allegedly exhibit similar 
diagnosis and treatment of patients, a belief in similar diets and lifestyles shared by the 
population and, obviously, the migratory history of (some parts of) the country. These are 
indeed to be seen in perceptions concerning biological samples and the laboratory results 
which are then written in digitalized format into the databases. Just as in “epigenetic mode”, 
according to (Meloni, 2017: 401, emphasis original), history penetrates “the content of the 
sample”, similarly, in the case of Finnish databases and population, it seems that the “lifestyle” 
of the population is now a crucial part of biobanks and the samples they store. Moreover 
this discussion is also about the close connection between biology and histories of human 
societies and local social policies (Haraway, 1997; Montoya, 2011; Subramaniam, 2014). 
Indeed, in Finland an imagined Finnish way of life in a certain institutional environment is 
now naturalized in the form of information in the samples and their attached data. 
Conclusions
Biobank population(s) in Finland provide a condition of possibility for personalized 
medicine on two grounds: first, through the uniqueness utilized in the making of a 
competitive edge, and second, through the malleability that caters to multiple research 
settings and needs. In this chapter, I have paid attention to the ways unique population, 
genetic homogeneity, and Finnish social and institutional histories figure and are employed 
in how the population is made to matter for biomedical R&D. The social and institutional 
history of Finland, linked to the biomaterials through records and registers, is emphasized 
as significant when Finland is advertised, introducing a curious mixture of biology and 
institutional and societal elements to the rhetoric. This leads not only to efforts to capitalize 
on Finnish bodies and institutional practices, such as data collecting and register keeping, 
but to rhetoric wherein Finnish health data and therefore bodies as data sources are 
regarded as natural resources and a national treasure.
In Finland, two factors are highly relevant to biobank and genomic data: first, the 
conflicting needs both to establish homogeneity and to dilute and negotiate it; and, second, 
the stabilization of societal institutions and registers that takes place as a result of this 
movement. Crucially, genetic resources, such as those in biobanks, are about moving things 
into new assemblages, while concomitantly building the national economy’s potential and 
also imagining a “nation”. As Ong (2016: 13) reminds us, the Singaporean way of classifying 
populations for administrative purposes, based on a specific national, colonial history, is 
now part of what is made available for R&D as valuable data infrastructure. 
Furthermore, a nation such as Finland that is imagined as having lived in the same way 
in the same place for generations, eating the same food and receiving the same kind of 
medical care, is framed as having lived in a controlled environment. This excludes, for 
The population(s) of Finnish biobanks: “homogeneous Finnishness” in the making of future medicine
86
example, a large number of Finns whose backgrounds lie elsewhere. At the same time, there 
are voices saying that only Finns are interested in the things “meaningful for us Finns” (see 
also Jimenez-Sanchez, 2003: 295–296 for Mexican example). So, if we need the research 
that is based on the “Finnish population” to secure benefits for “the Finns” (Kääriäinen et 
al., 2017), we are left with the question of whom we are really talking about. To whom are 
these results potentially useful? Finns as they were imagined to be in the 1960s? People 
whose grandparents lived in a certain area? What is currently valuable and unique in 
Finnish samples also leads to ask whose samples are really wanted in the collections. Whose 
samples are valuable and why? Whose are not? Am I the wrong kind of donor in terms of 
the national economy and competitiveness, but possibly just the right person to be in a 
stratified population for a more specialized setting? This is something to ponder because, 
while the data, samples, lifestyles, and Finnish institutional environment are rhetorically 
and strategically packed together, at the same time it is a certain kind of Finnishness that 
is framed as valuable for biomedical research markets. Simultaneously this Finnishness 
promises the benefits of personalized medicine to Finns. Benjamin (2009: 350) points out 
that there might also be a difference “between what donors think their DNA represents 
and what their tissue is made to represent in the framework of national genomics”. In 
Finland this might give rise to discussions of what identifications or differentiations are 
being consolidated and enhanced in the populations of genomics (Simpson, 2000: 5). The 
underlying ambiguity in the practices, enactments, technologies, and methodologies related 
to populations provide space for many different kinds of cultural and political alternatives 
based on populations (Oikkonen, 2018: 214).
Simultaneously, in biobanks, with their goals of personalized medicine and a healthier 
nation, different combinations of individuals and populations are potentially mixed and 
stratified in multiple ways. As there is a constant interplay of reference populations and 
individuals, biomedical projects cannot escape the interdependencies they create between 
people as biomedicine moves forward to produce knowledge that will eventually serve 
targeted communities, groups, and individuals (Nowotny and Testa, 2010: 35).
As with Singapore, the way biological and institutional features intermingle in how the 
Finnish environment is presented as unique for biomedical research can be understood 
through the lens of pluripotency (Ong 2016). This is a concept that grasps the contexts 
and ways populations are reassembled for science and innovation, and how this process 
becomes intermingled with politics, society, and culture, as well as how new alliances and 
assemblages are formed. Pluripotency is a property of the institutional milieu that is being 
created for biomedical R&D, not only a property of samples, cells, or DNA (Ong, 2016: 
152). Crucially, Ong’s (2016) conceptualization of pluripotency resembles Helén’s (2016) 
redefinition of Adriana Petryna’s (2009) concept of experimentality: things are being 
moved to new contexts and into new assemblages in the name of maintaining expectations, 
which is exactly what happens when nation states and national economies try to benefit 
from genomics (see also Tarkkala et al., 2018). 
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6.  Biobanking, translational expectations and 
regulatory objectivity
We were and still are tremendously enthusiastic since finally we can truly foster this – 
move this translational medicine forward. For that we need a biobank. (i31(1), 2013)
As the quote above shows, translational medicine is a word that has often been connected 
to biobanks in Finland as well as elsewhere (see, e.g., Gaisser et al., 2008). The concept 
was discussed at the events and public lectures I attended, and it has also appeared in 
medical literature on the topic (e.g., Altman, 2012; Bornstein and  Licinio, 2011; Butler, 
2008; Collins, 2011; Wehling, 2008; Woolf, 2008; Zerhouni, 2005a, 2005b). While in recent 
years it has been related to efforts to pursue personalized medicine, it is more descriptive 
of a way to work and organize activities carried out between private and public actors and 
institutions, and research and clinical care (e.g., Mittra, 2015; Mittra and Milne, 2013b), 
with an emphasis on fostering closer and faster translation of research results into clinical 
care and allowing clinical needs to drive research. 
Promoting translational medicine numbered amongst the main goals of the first biobanks 
in Finland, whose operations were expected to encourage care and research to intertwine 
and overlap, with biobanks themselves being increasingly utilized in clinical care. Examples 
of this expected hybridity of clinical care and research, the translational medicine of 
biobanking, are visible in the empirical material I collected when biobanking was in its 
infancy. In this chapter, then, I  discuss how everyday clinical care produces data that 
are expected to be usable for both clinical and research purposes (see also Hogle, 2016), 
while pointing out that a range of practices, for example in oncology, simply do not fit 
with the idea of a clear boundary between clinical care and research. Indeed, Keating and 
Cambrosio (2003: 323) have argued that, in biomedicine, innovations and routines are 
often intertwined and co-produced. Biobanks are founded in a world where numerous 
boundaries, such as those between “clinical and research laboratories” have in many places 
already “become porous” (Cambrosio et al. 2009: 515).
In this chapter, the focus lies particularly on the goal of translational medicine, as it was 
understood during the early years of Finnish biobanking. In what follows, I unpack the 
notion of translational medicine to cast light on the medical landscape in which biobanks 
participate and to which they contribute. However, the analysis is specifically concerned 
with my interest in how biomedical knowledge is produced and enacted in hybrid or 
potentially hybrid practices. I address how research and care are seen to figure together, 
overlap, and yet also remain separate in the biobanking context, examining this from four 
perspectives: first, the potential to develop individualized cancer treatments in the context 
of disease-specific cancer biobanks; second, the stratification and validation of populations 
in clinical biobanks; third, the issues related to the validity of potential secondary findings; 
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and fourth, the utilization of clinical data analytics. The disease-specific biobanks 
specifically addressed in this chapter are the Finnish Hematology Registry and Biobank 
(FHRB) and the Helsinki Urological Biobank (HUB), both of which were founded in close 
collaboration with clinicians who could thereby increasingly contribute to research, while 
addressing clinical needs. The fact that these biobanks were the first to operate had its effect 
in how translational cancer medicine gained a leading role as an example of what can be 
achieved with biobanks in terms of individualizing treatments.
I begin by briefly discussing the concept of translational medicine and translational 
research, although the analysis is more concerned with expectations about what the 
translational medicine of Finnish biobanks could possibly become. I then move on to 
describe the biomedical landscape – characterized by regulatory objectivity – in which 
biobanks operate and translational medicine is being developed. I then examine biobank 
potential for translational medicine based on interviews, fieldnotes, and publicly available 
materials such as newspaper articles; this is followed by the presentation of empirical 
examples. These examples illustrate that the needs of knowledge-building in biomedical 
research articulate the contingency of boundaries between care, research, laboratories, 
and clinics and the benefits of hybridity. I also use the empirical material to reflect on the 
regulatory environment with its implications for knowledge production. My main argument 
in this chapter is that the ways biobanks were expected to enhance clinical care indicate the 
perceived need for hybridity in knowledge production of contemporary biomedicine. There 
seems to be a need to “alter the boundaries between existing institutional arrangements” 
(Brown et al., 2006: 3), pointing to the constantly moving and co-produced scientific and 
regulatory contexts. That is, the expectations presented in this chapter tend to illustrate how 
biobanks have been seen as a possible solution to this kind of situation: enabling something 
that otherwise is not easy to accomplish in biomedical clinical practice. 
Translational research and translational medicine
Biobank actors and proponents often showed audiences at their public lectures and 
presentations an image (see Fig. 4) of a deep chasm with a lab researcher on one side, a 
clinician on the other, and the skeleton of a patient on the valley floor (Fieldnotes, 2015). The 
picture is meant to illustrate of the need for translational medicine. It represents the current 
situation, the “valley of death” (see Butler, 2008), with biobanks providing conditions of 
possibility for bridging the gap between clinics and research so that patients will no longer 
drop into the valley to die (Burke et al., 2010: 790; Marko-Varga, 2013). Furthermore, the 
bridge from bench to bedside would not only be one-way; there would always be a loop 
from bench to bedside and back (see, e.g., van der Laan and Boenink, 2015: 32). According 
to Mittra and Milne, this “feedback loop”39 back and forth between bench and bedside 
39 Another element to be added to characteristics of present translational research is the growing 
importance of bioinformatics (Cambrosio et al., 2014; Douglas, 2014; Levin, 2014). 
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characterizes present efforts (Mittra and Milne, 2013a: 6), while the adverb “back” in “back 
from bedside to bench” rejects “the unidirectional model of translation” underlining that 
“both the clinic and the laboratory can be the starting points of a successful translation” 
(Cambrosio et al., 2014: 14–15). Indeed, in translational settings, the expectation is that 
clinicians and clinical needs could increasingly contribute to and guide research (see also 
Lander and Atkinson-Grosjean, 2011). 
The concepts of translational research and translational medicine seem to escape precise 
definition and their meaning and coverage has shifted over time (see, e.g., Crabu, 2018; 
Keating and Cambrosio, 2012; Kraft, 2013; Martin et al., 2008; Vignola-Gagné and 
Biegelbauer, 2013). However, currently they are often used in the field of biomedicine to 
refer to activities aiming for new therapies and diagnostic tools by bringing academia, 
health care, and the pharmaceutical industry closer together (e.g., Bornstein and Licinio, 
2011; Mittra and Milne, 2013b; van der Laan and Boenink, 2015; Vignola-Gagné and 
Biegelbauer, 2013). In this sense, translational goalsetting departs from a situation which is 
seen to consist of “many poorly integrated activities distributed throughout the academic, 
governmental and private sectors” (Blumberg et al., 2012: 38). The increased collaboration 
Figure 4: Valley of Death (Reprinted by permission from Springer Nature: Nature, Butler, 
copyright [2008]). 
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between public and private institutions is expected to result in faster translation of research 
findings into patient care (Wainwright et al., 2013: 43). Furthermore, biobanks have been 
seen as playing a “central role in providing raw data that is used in fundamental and 
translational genomic research” (Gaisser et al., 2008: 94). 
That being said, translational medicine is also a notion acknowledging that biomedicine 
has failed to fulfill its promises to date, but is about to do so under this label (see, e.g., Burke 
et al., 2010: 789; Butler, 2008; Lenfant, 2003; van der Laan and Boenink, 2015: 33, 41). 
Sunder Rajan and Leonelli, for instance, argue that the emergence of translational medicine 
indicates that “too much research in the life sciences has failed to advance human health, 
either because it is esoteric in nature or, more commonly, because institutional structures 
in which research is conducted do not facilitate its transformation into health outcomes” 
(Sunder Rajan and Leonelli, 2013: 463). Thus, actual improvements in patient care are now 
required. As I show, biobanks were presented as exemplifying this kind of paradigm shift in 
terms of close contact between research and patient care, especially during the first half of 
2010s in Finland.
However, at the same time, it has been pointed out that scientific discoveries do not 
transform into clinical applications overnight, even under the label of translational research 
(Contopoulos-Ioannidis et al., 2008: 1299). The new technologies cannot provide outcomes 
as fast as desired because the prerequisites for the translations must be built first (Mills 
and Sykes, 2010). Yet Mills and Sykes write that there is an ethos of quick solutions and, 
furthermore, “there is impatience politically, scientifically, and socially to generate a sense 
of progress” in the “endeavor to translate genetic knowledge into disease mechanisms 
and treatments” (Mills and Sykes, 2010: 2). This tension between expectations and actual 
results was also reflected in my interviews, with many informants considering that the path 
from knowledge to its actual use in health care is too seldom found. Science policy, public 
research funding, and the need for scientists to contribute successfully to innovations – 
elements which relate to translational objectives more widely – were often stressed (e.g. 
Kohli-Laven et al., 2011; van der Laan and Boenink, 2015). The issue of scientific prestige 
has also been discussed in the literature as one of the problems with sustainably conducting 
translational research in the academy, which does not reward this way of working (e.g., 
Bornstein and Licinio, 2011; Butler, 2008; Mills and Sykes, 2010); therefore, research 
incentives also need to be envisaged and put in place. 
Biobanks were established in a situation of increased pressure to produce utility, do it fast, 
and with scarce funding, as Finland was faced with a severe economic recession during 
the early 2010s. Consequently, translational medicine is also “shaped by science policy” 
that has as its goal “apply[ing] science for the benefit of the society” (Meslin et al., 2013), 
something already visible in the efforts to build biobanks in the first place and then pool 
sample collections into biobanks and biobank networks, especially during the past decade.
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Translational research and medicine have both been addressed by STS scholars from 
different viewpoints (e.g., Aarden, 2016; Douglas, 2014; Friese, 2013; Keating et al., 2016; 
Lander and Atkinson-Grosjean, 2011; Levin, 2014; Martin et al., 2008; Mittra and Milne, 
2013b; Nelson et al., 2013; van der Laan and Boenink, 2015; Vignola-Gagné and Biegelbauer, 
2013; Wainwright et al., 2006, 2013). Many have critiqued the way innovations are expected 
to take place in translational medicine and research (e.g., Martin et al., 2008; van der 
Laan and Boenink, 2015). Previous work has shown that translationality in medicine is a 
challenging task, not a straightforward innovation pipeline from basic research (T1) to ever 
more practical solutions and all the way up to the level of population health applications 
(T4) (on the route from T1-T4 in translational medicine, see Khoury et al., 2007; for more 
hybrid understanding of translationality see Lander and Atkinson-Grosjean, 2011; Martin 
et al., 2008; Wainwright et al., 2013). Van der Laan and Boenink (2015: 46) have suggested 
that translational research can be seen as “a nexus (or web) of many translational moments”, 
since it is not meaningful to label all the work and multiple efforts in many different places 
by many different actors with the single designation of “translational research”; Lewis 
et al. (2014: 397) have also underlined the multi-directionality and multi-modality of 
translations. This is not, however, the main focus of my analysis, which is, rather directed 
at what the expectations of translational biobanking – underlining the close contact of 
research, clinics, and public-private partnerships – reveal about knowledge production and 
its needs in highly regulated biomedical contexts. 
Regulations as constitutive of knowledge production
Conceptually, my analysis is rooted in the understanding that biomedical practice is built 
on thoroughly regulated processes and practices in terms of knowledge production, its 
translation, and its application in the clinics (Cambrosio et al., 2006; Cambrosio et al., 2009; 
Cambrosio et al., 2017; Keating and Cambrosio, 2003). This applies, for example, to objects 
generated in the field of biomedicine, and also how they become linked to conventions 
and routines (see, e.g., Hogle, 2009). Bourret (2005) has demonstrated the constitutive role 
played in the work performed in cancer genetics by regulations, which are not only top-
down restrictions, but act “as a condition of possibility for the definition and performance 
of the activities that [they] regulate” (Bourret, 2005: 43). The underlying assumption is that 
new knowledge needs “regulatory objectivity” to be applicable and valid, thus an absolute 
truth is not the key to making knowledge production work, but the compatibility of results 
from multiple sites (Cambrosio et al., 2006: 192). That is, regulatory objectivity connects 
a wide array of instruments, people, regulations, technologies, and so on into a “form of 
institutional action” in which shared conventions play a key role (Cambrosio et al., 2009: 
655, emphasis original) . Cambrosio et al. have noted: 
The conventions produced by regulatory objectivity create the conditions for a 
clinical objectivity that relies on the existence of entities and protocols produced 
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and maintained far outside the intimate encounter between the doctor and patient. 
(Cambrosio et al., 2006: 189)
Bourret (2005: 59) has further pointed out that in cancer genetics clinical decision-making 
is collective, and activities are not based only on the expertise of doctors or the generation of 
bio-clinical data; instead, “they signal an extension of a collective turn to medical judgment 
and medical decision-making” (Bourret, 2005: 59). That is, the “locus of expertise” 
nowadays lies in the collectives that are “collaborative clinical and research networks, 
groups devoted to the drafting of guidelines and recommendations, and clinical consortia 
consisting of variously specialized clinicians, biologists, epidemiologists, statisticians and 
biometricians” (Bourret, 2005: 62). In practice, biomedical kits and tests are used at the 
clinics for clinical decision-making, thus containing expertise in clinical settings (Bourret 
et al., 2011). Similarly, Turrini has pointed out that, in this kind of environment, which 
produces and applies knowledge, “the production, circulation, and interpretation” of 
any new biomedical entity “requires a multi-layered biomedical platform which involves 
intimate and dynamic connections between equipment, tools, concepts, medico-scientific 
guidelines, biotech companies, databases, health services, and so forth” (Turrini, 2014: 119). 
This also sums up the complexity of the anticipated translational biobanking and its dense 
entanglements with social and political environments. In this kind of landscape, then, 
biobanks are meant to play their part in the “collective production of evidence” (Cambrosio 
et al., 2006: 190), which is also deemed significant for the different layers of translational 
medicine: from bench to bedside and possibly back. Moreover, Keating and Cambrosio 
(2003: 332) argue that biomedical innovation is “as continuous as it is undirected and 
surprising”, thereby indicating that mundane activities, discoveries, and innovations are in 
constitutive relationships with each other. 
The multiplicity of coordinated conventions and regulatory layers contribute to, enable, and 
constrain knowledge production. The case I present for analysis here is rooted in this wider 
landscape where everything from reagents to legislation matter, although, the Finnish 
Biobank Act (2012, in force since September 2013) as regulation specifically serves as a 
reference in the analysis. The legislation was expected to come into force first, and only 
after that would biobanking activities in Finland start. It was anticipated that the Act would 
solve uncertainties and offer a clear regulatory landscape in which to operate, but ambiguity 
remains in terms of interpretation (see also Stephens et al., 2013), even when the law offers 
scope for action. Especially important in the legislation and its eventual interpretation are 
the following points: first, the objective of the act was “to support research that utilises 
human biological samples, to promote openness in the use of these samples and to secure 
the protection of privacy and self-determination when processing these samples” (Biobank 
Act, Section 1). Since there was no mention of patient care, this was later interpreted as 
preventing the use of biobanks in patient care – an interpretation that fixes the boundary 
between the two rather than acknowledging the ambiguity of the distinction in the first 
place (Cambrosio et al., 2018). 
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Secondly, in Section 39, the legislation allows individuals the right to access their own 
data. This includes the “right to receive, upon request, information concerning his or 
her health as determined based on a sample” and information on the significance of the 
findings (Biobank Act, Section 39). Moreover, a connection between biobank and patient 
could also be established through the use of samples for diagnostic purposes if necessary, 
since the legislation states in Section 13 that the transfer of samples to a biobank “must not 
jeopardise the provision and implementation of patient care”, which was taken to indicate 
that the needs of diagnostics and clinical care come first. 
Thirdly, in relation to stored samples and data, Section 3 of the Act states that “biobank 
research means research utilizing the samples contained in a biobank or information 
associated with them for the purposes of promoting health, understanding the mechanisms 
of disease or developing the products and treatment practices used in health care and 
medical care”. This came to be regarded as a sample-centric definition of biobank research, 
and interpreted as preventing the utilization of the clinical data of participants who 
have already given their consent to participate, but who have not yet been sampled. As 
the sample is usually taken on the following visit of the consenting person to the clinical 
laboratory, there might be a long gap between when consent is registered and when the 
prospective sample is collected and stored (if older samples from the same person have not 
already been transferred to the biobank). Additionally, there are many visits to hospitals 
from patients whose care does not require sampling, and therefore there might not be 
a visit to a laboratory where sampling for the biobank takes place (Fieldnotes, 2015). 
Interestingly, this has prevented the utilization of the data of these participants, even when 
they contain information based on other samples taken – for diagnostic purposes, for 
example. In addition, over the years discussion of the utilization of biobanks in patient care 
has shifted increasingly to issues regarding secondary findings and individuals’ receiving 
their data from biobanks. This is a significant shift, as it has displaced an earlier emphasis 
on how a clinician would use data in clinical care and in informing care (Fieldnotes, 
2017). The Biobank Act and its different interpretations are at the heart of the regulatory 
environment40 of Finnish biobanks, framing the relationships between research, industry, 
and clinics, and determining the operations of biobanks. This is so even though the Act is 
not always unanimously interpreted (see also Tupasela and Liede, 2016). 
Biobanks and their potential for translations
During the first years of establishing biobanks (in the meaning of the Biobank Act) in 
Finland, the vision of fast translation to patient care was an explicit goal (see, e.g., Sosiaali- 
ja terveysministeriö, 2015: 36). It was claimed that research-based benefits would accrue 
more swiftly to the patients and new ways to use research results to inform care would 
become possible. In 2013, I interviewed a professor involved in biobanking initiatives 
40 Other important laws for biobanks are the Personal Data Act, Medical Research Act, the Act on 
the Status and Rights of Patients, and Act of the Medical Use of Human Organs and Tissues.
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who saw translational research in biobanking as offering more for patients than provided 
by their giving samples (i22, 2013). He added that during the time the Biobank Act was 
being prepared, the role of patients had changed. Initially, biobanks were meant to be for 
researchers, which raised “concern” as it seemed that patients should “consent voluntarily 
to something which does not bring anything back to them” (i22, 2013). During the years in 
which the legislation was being prepared, medicine progressed, with genome sequencing, 
for example, becoming available; this meant that the “benefits of biobanking could be 
returned” to clinical care (i22, 2013). He went on to say that, at the time of the interview 
(2013) when the legislation process was coming to an end, the draft of the Finnish Biobank 
Act had provision for the data to go back to the patient, which is a “premise for a functioning 
translational biobank” and the way to go (i22, 2013). He felt it was important that in Finnish 
biobanking a research-oriented path, where “nothing is returned to a patient”, should 
be avoided (i22, 2013), once again referencing the loop back to bedside from the bench 
(Mittra and Milne, 2013a). Some informants stressed that university hospitals should allow 
for translational research since so much tax payers’ money is used in them, while a clinician 
/ researcher (i2(1), 2012) claimed it was the responsibility of clinicians to be involved in 
translational efforts; they have charge of clinical care and its further development, for which 
biobanks were a necessity. However, despite these expectations the Act was eventually 
interpreted so as not to allow biobanks to be utilized in patient care, a topic to which I 
return later in this chapter. Thus, this expectation was not fulfilled.
Another important area of biobanking in which the potential of translational medicine 
have been presented is cancer care and cancer research, which are often identified as the 
forefront of personalized medicine. This also relates to visions of a genomic era of medicine 
more widely. Among others, Guttmacher and Collins envisioned in 2005 that “it will 
become the standard of care to sequence cancer patients’ tumors and use that information 
to refine prognosis and guide therapy” (Guttmacher and Collins, 2005: 1400). This notion 
was also reflected in the establishing of disease-specific cancer biobanks in Finland when 
biobanking officially started and the FHRB and the HUB began to operate.41 At that time, 
the need to get new tools for patient care were stressed in both projects, and both biobanks 
had strong links to the clinics (Mirtti and Rannikko, 2012; Pitkänen and Porkka, 2012). 
For example, the hematological biobank, which was launched as a national effort to serve 
translational research and to contribute to improvements at the clinics (e.g., Fieldnotes, 
41 In Finland the HUB and the FHRB were formed in 2011-2012 and were from the beginning built 
to meet the requirements of planned biobank legislation, simultaneously drawing attention to 
cancer. These two biobanks started first as independent research projects, but with the aim of 
turning later into biobanks in the meaning of the law. One later became the National Biobank 
for hematological diseases, according to the original plan. The other, the Helsinki Urological 
Biobank, merged in 2016 with the Helsinki Biobank, the clinical biobank of the Helsinki and 
Eksote hospital districts, which simultaneously meant that they needed to accept that their 
sample collection and storage could not continue as extensively as during the first years of the 
HUB as a project funded by TEKES – Finnish Funding Agency for Technology. Previously they 
were able to collect urea, tissue, and blood over the course of the treatment. 
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2013), was framed as part of the care of all hematological patients (Pitkänen and Porkka, 
2012), implying that it was perceived to be at the interface between clinic and research. 
Indeed, in Finnish biobanking the personalized medicine approach to treat cancer and 
tailor treatments accordingly (e.g., i30, 2013) was among the identified translational 
possibilities. This also echoes translational medicine’s role as one of the key framings of 
biomedical oncology since the 1990s (Keating and Cambrosio, 2012).
When the HUB and the FHRB started, and later with the Auria and the Helsinki Biobank, 
cases of individualized cancer treatments were often shown as concrete examples of what 
is both new and achievable with the help of biobanking (Fieldnotes, 2013, 2015, 2016). 
However, while it is anticipated that individualized care can be achieved with the help 
of biobanks (somewhere in the future, biobanks being one of the building blocks in this 
development), in practice biobanks neither organize nor provide individualized care. Yet, 
in the beginning of biobanking operations, one often got the impression that biobanks were 
supposed to be part of the way cancer treatments were being individualized (e.g., Lehtinen, 
2013; Repo, 2011; Toivio, 2016; Vierula, 2011). For example, on November 11th, 2016 an 
article in the biggest Finnish newspaper, Helsingin Sanomat, stated: 
Individualized treatments are furthest along in hematological diseases. Blood 
samples from leukemia patients are collected to a biobank. If disease recurs a new 
blood sample is taken and compared to the first one. Then it will be seen if that 
precise form of the disease could be treated with one substance out of the selection of 
500 medicines. By now 10 patients have been treated this way. Bono says this is the 
best treatment Finnish medicine can offer. (Repo, 2016)
Similarly, in 2016, a professor noted in a lecture that biobanks can be used “as a tool for 
translational research” (Fieldnotes 2016). He described how he had “utilized biobanking to 
understand ovarian cancer and to develop its treatment” and improve the life expectancy 
of the patients. Indeed, this “unofficial biobank study” from 2011 – when there were no 
biobanks in Finland in the meaning of the Biobank Act – was presented as illustration 
of “the future prospective biobank studies” (Fieldnotes, 2016). Thus, the actual link to 
biobanks was the potential demonstrated by the study, as no biobank was involved officially. 
In 2013, a hematologist showed in a presentation his own research as an example of how 
“a biobank can be utilized for targeted, individualized treatment of patients” (Fieldnotes, 
2013). This makes it sound as if biobanks or biobank samples – of the FHRB, for example 
– were already being utilized and put into use at the clinics, even though in this case the 
individually tailored treatments and thus personalized medicine were being developed42 in 
a separate drug screening research project, described in more in detail below. Thus, what 
was presented as biobanking or biobank-related was not biobanking as Finnish legislation 
defines it. That is, the drug screenings were shown in presentations about the topic and in 
42 Whether it is even possible to consider research being “done” in a biobank instead of a biobank’s 
“contributing”, “supporting”, or “participating” in research activities is another concern.
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connection to biobanking because they reflect the “capacity of what can be achieved with a 
biobank” (i32(2), 2016). A similar goal to utilize individual drug screenings was also part 
of the HUB efforts (Mirtti and Rannikko, 2012: 2498), where special attention was paid to 
methodologies and technology development to enable this kind of translational medicine. 
In the following four analytical sections, I address the possibilities and potential for 
translational medicine that biobanks were seen – and presented – as offering. These four 
sections highlight aspects related to individualized cancer treatments, stratification and 
validation, secondary findings, and data analytics.
Individualizing cancer treatment through a drug-screening project
Even though individualized treatments were often exhibited in the presentations of biobank 
proponents as examples of biobanking (or its potential for personalized medicine), in 
hematology an independent research project with its own samples was being developed. 
In this project, patients with Acute Myeloid Leukemia (AML), who were identified as 
“difficult cases” could participate in the development of personalized medicine through 
drug screening (i1(1)2012). This was described as experimental research and, according 
to a clinician and researcher, it should also be framed as such, “even though it is also part 
of patient care, because it guides the way we choose medicines we use” (i32(2), 2016). 
According to the clinician, it was considered “ethical” to do it this way: 
These projects for individualized treatments are very specific and if we aim to apply 
results to guiding clinical care then the patient is entitled to know specifically what 
is being done with her/his samples and what it will possibly mean in the future: that 
is, more specific information than the general biobank consent formula provides. 
(i32(2), 2016)
The drug screening project worked as follows. First, using samples from patients with a 
poor AML prognosis, the cancers were individually screened for sensitivity to different 
medical substances; then, based on this information, researchers try to come up with a 
more efficient treatment for the patient than they could otherwise offer. The aim is, and 
was, to find and test off-label uses for medicines and combinations of medicines already 
on the market (i10, 2012), something which has been identified as a “promising avenue” 
in the search for “multiple targets and multiple biochemical pathways implicated in any 
given cancer” (Keating and Cambrosio, 2012: 327). By October 2013, the hematologists 
had conducted this kind of testing on over 80 patients and, for over a third of them, an 
option to the standard treatment was found. However, only some of the patients had 
actually benefited from the change, because the human body and its metabolomics 
comprise a different environment to the research bench. Despite this, all the responses were 
informative, not only about the treatment but also about the disease itself.
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In this kind of constellation, the drugs used ex-vivo can be seen as “informing materials” 
(Vignola-Gagné et al., 2017) in hybrid knowledge production. Vignola-Gagné et al. (2017: 
2) argue that anti-cancer drugs, such as those utilized in the drug screening project, are 
in fact “instruments for exploring cancer pathways and mechanisms that lead to new 
biological, pathological, and therapeutic insights into the etiology and evolution of cancer”. 
Indeed, in the drug screening efforts of the hematologists, the 
possibility to profile cellular responses to an extensive collection of anti-cancer 
compounds enables a systematic means to repurpose existing drugs to new 
indications, identify druggable vulnerabilities in various types of cancer cells and 
functionally investigate cellular pathways behind drug sensitivity or resistance. 
(Yadav et al., 2014: 1) 
In other words, their efforts have not only developed a new way to choose the medicines 
used in patient care, but have also resulted in a growing knowledge of what leads to drug 
sensitivity and drug resistance, which might help to identify predictive biomarkers, a topic 
discussed later in this chapter. In addition, as already noted, new substances with potential 
for use in the treatment of the patients as well as a growing knowledge of the mutations 
behind leukemias are further favorable outcomes. A clinician / researcher describes the 
drug screenings as follows: 
We search for a response to medical substances experimentally, and we do not know 
what we are targeting, which might result in a situation where we have to take a 
look at the patient or his/her samples from another angle, to see whether there is 
some other target the medicine has an effect on even when the primary target is not 
discoverable. (i29, 2013)
The kind of twofold practice attached to “informing materials” illustrated by this case has 
led “to an increasing permeability of the boundary separating research from care” (Vignola-
Gagné et al., 2017: 2). Not only are existing medical substances being repurposed to be 
utilized in the treatment of patients, but they are also being used as “informed materials” 
in research to gain knowledge of cancer, which also reflects how “no bright lines can be 
drawn between contemporary biomedical knowledge and the tools used to generate that 
knowledge” (Vignola-Gagné et al., 2017: 20). Vignola-Gagne et al. (2017, 20) go on to say: 
Drugs, in other words, and the companies producing them cannot be reduced to a 
mere epiphenomenon of contemporary biomedicine: they are an essential component 
of what and how we know. (Vignola-Gagné et al., 2017: 20) 
The drug screenings are also part of the landscape of genomic medicine, where the goal is to 
change a molecular understanding of cancer into a clinically “actionable” one (Nelson et al., 
2013). The sequencing results and their actionability “are centered on molecular hypotheses 
about drug action” and, therefore, actionability is not only about potential clinical actions, 
Biobanking, translational expectations and regulatory objectivity
98
but also about “a shift in the types of evidence on which clinicians can act” (Nelson et al., 
2013: 425). 
The traditional staging of tumors used in pathology is no longer considered sufficient; 
rather, tumors need to be staged on a molecular basis (i38, 2013). Cambrosio et al. (2017: 
162) have also argued that “previously homogeneous categories, such as breast cancer, are 
replaced by a number of diseases whose specificity is based on their reaction to different 
therapies”. This acknowledgment that all cancers are one of a kind is part of the translational 
landscape of more individualized treatments and the use of medical substances as 
informing materials (see, e.g., Keating and Cambrosio, 2012; Vignola-Gagné et al., 2017). 
The molecular way of approaching cancer acknowledges that “100 leukemias can be 100 
different diseases” which will require “100 different treatments as well” (i11, 2012). This 
necessitates experimental research based on off-label uses of medicines or “drugs still under 
development”, something seen to intensify connections between routine and experimental 
spaces (Nelson et al., 2013: 424). Moreover, once diseases are classified on a molecular 
basis, the “molecular information of the patient” based on patient’s material samples, 
must be available (i22, 2012), as it is the only way to know “what the patient is” (i14(1), 
2012). According to one professor (i22, 2012) whom I interviewed, this is what changes 
the character of medicine, diagnostics, therapies that are offered, and the way they are 
developed. In other words, as Kohli-Laven et al. have argued, it involves a “redefinition of 
biology, genomics, and medicine in relation to one another and to treatments and patients” 
(Kohli-Laven et al., 2011: 488). 
Nowadays, cancer is understood as a genetic disease (i38, 2013), which you can study 
in order to make predictions based on the genome. “That is what makes cancer therapy 
a completely new therapy not comparable to other disease areas”, said another professor 
(i38, 2013), highlighting the possibility of tailoring individualized treatments by combining 
different medical substances once the individual mutation has been identified. This is also 
why cancers have been identified as at the forefront of personalized medicine (see, e.g., 
Collins and Varmus, 2015; Varmus, 2006), which is probably why they are so often used 
to represent personalized medicine more widely, with biobanks among its conditions of 
possibility. 
A prime example of moving the understanding of cancer through “genetic and biochemical 
mechanisms” (Varmus, 2006: 1162) into patient care is probably imatinib (Gleevec), a 
medicine used to treat patients with Chronic Myeloid Leukemia (CML). It is a protein 
tyrosine kinase inhibitor, which closes down the pathways of cancer, making CML for many 
a disease that requires life-long medication (Ely, 2009: 305; Varmus, 2006: 1162–1163). That 
being said, this kind of success is relatively rare. However, the case of imatinib demonstrates 
that the solution to treating malignancies such as cancer is “breaking into the malignant 
behavior of a malignant cell” (i11, 2012), also seen in the drug screenings. Moreover, as in 
knowledge production, there is a two-way street in the utilization of informing materials. 
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Cambrosio et al. (2017: 169) argue that therapies for BRCA2+ type breast cancer, based on 
the substance trastuzumab, that target “specific receptors on the surface of cancer cells” have 
also turned the receptor into a predictor “of response to a specific treatment” (Cambrosio et 
al., 2017: 169). Thus, the receptor is not only targeted with the substance, but also acts as a 
predictor of the treatment outcomes. The way drug screening and utilization of informing 
materials produces knowledge, on the one hand, and guides treatment decisions for patients 
with poor prognosis and no response to standard treatment on the other, illustrates how 
care and research are inseparable in the development of individualized cancer treatments. 
Thus, drug screening can be regarded as a way to work at the border of research and care 
(e.g., Majumder et al., 2017; Pemovska et al., 2013).
This work on the border was not always in sync with the expectations I encountered when 
conducting interviews about how biobanks actually could and would be utilized in patient 
care. For example, it was not completely clear for the clinicians in hematology, who were 
not researchers themselves, what kind of element in patient care the biobank was actually, 
rather than potentially, going to provide. This was also reflected in how other informants, 
not so closely connected to the disease-specific biobanks of FHRB or HUB, had understood 
their efforts and goals. For example, i6, an expert in biotechnology, and i16, a professor 
involved in another biobank project, said: 
Biobanks are the sort of things that were meant for research use, but like in the cases 
of leukemia, the data has been utilized in the care of individual patients. (i6, 2012)
At least in the hematological biobank … I have understood that they can use the 
sample of a patient to inform the care of that patient, to make the treatment better, 
improve follow-up, and so on, and at the same time they gain knowledge to improve 
the care of similar future patients. (i16, 2013)
Similarly, a clinician who was involved in initiating biobank routines and practices in the 
hospital in which she worked, said that biobanks were warmly welcomed as part of the 
routine care of their patients. I asked her why biobanks were considered in connection with 
care and not research. She first admitted that when biobanking was regarded as part of 
care, it secured the continuity of biobank activities in terms of funding, since the hospital 
districts pay for care; secondly, she stressed the possibility they offered to help individual 
patients:
If a disease does not respond to care as we had hoped, we can dig up the sample 
and do further research, which usually we would not be able to do. That is … the 
reason why they are [about patient care] … It is quite experimental or, let’s say, it is 
experimental care … but in that situation we don’t have other options anymore. (i13, 
2012)
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Indeed, there are now expectations of a patient sample, which is considered to increase 
treatment options for patients with poor prognoses. The focus in this kind of practice 
would be on “patients who require immediate medical attention” (Nelson et al., 2013: 411); 
it also demonstrates links with the molecular landscape of developing individualizing care 
and treatments (see also Beaudevin et al., forthcoming). In the past there were no samples 
available from the different stages of disease, something which is now an important part 
of the FHRB sample collection. For the clinicians, the possibility of storing samples from 
different timepoints of the disease, and being able to go back and gain information on 
the course of their patient’s disease is crucial. It was said stated by a professor / clinician 
involved in biobanking that sample collecting “links to their everyday clinical needs” (i3, 
2012); moreover, it was something they “should already have been doing for a long time” 
(i3, 2012).
However, one clinician (i13, 2012) also pointed out that clinical utility and research utility 
are two different things: that is, samples were expected to be more accessible in terms of 
care than in terms of research. Research was expected to require more thorough and more 
regulated evaluation and permission protocols: a research plan needs a permission and 
ethical evaluation before anything can be done.
How easily can we get the samples to treat the individual patient? I do not think it 
will be a problem because it is [part of the] care of that patient. But for research you 
need the permits. (i13, 2012)
Interestingly, care and research figure as distinctive areas even when often in practice their 
difference is not clear cut (Boeckhout and Douglas, 2015; Cambrosio et al., 2018). Another 
clinician pointed out that there truly was a possibility to use hematological biobank 
samples for care because, according to the legislation, in Finland biobank samples cannot 
compromise diagnostics, so when it is considered necessary the samples stored can be used 
for diagnostic purposes (see Biobank Act, Section 13). For example, a clinician / researcher 
describes what happens when specialized analysis is needed which a clinical laboratory is 
not able to provide.
We can go back to the sample and answer the clinical question of whether this is a 
myelodysplastic syndrome, a certain subtype of T-ALL, which requires a different 
kind of treatment. We have done only few of these. … These are the kind of questions 
that a clinical laboratory can’t answer. In some ways it is research, but then again it 
is about this personalized medicine side of our practice. It is information we need in 
order to treat the patient. (i32(1), 2013)
The development of individualized care also invokes the stratified populations of 
biomedical research. Vignola-Gagné et al. (2017: 12) argue that in the world of “mechanism 
based” therapies, “statistical noise has been turned into a signal and a possible niche 
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market for otherwise failed drugs”. They go on to describe the context of clinical trials 
where “the transformation of statistical outliers into valuable experimental research 
subjects is emblematic of the changes introduced by the combination of targeted agents 
and sequencing” (Vignola-Gagné et al., 2017: 12). This is also something to keep in mind 
in relation to the efforts of hematologists who are researching statistical outliers that do 
not respond to standard care, while simultaneously trying to offer better treatment to these 
patients. In this mode of developing individualized care, the patients who were treated 
were those with poor prognoses and for whom the standard care was insufficient. This also 
means that the cancer being treated was, in this phase of the disease, possibly more complex 
and mutated than it might have been in the beginning; with these late mutations only 
temporary responses to the screened medicines are possible. In the future, clinicians are 
expected to base their treatment decisions increasingly on molecular analyses of differences 
between an older and allegedly “healthy” sample, and a sample taken for the purposes of 
diagnostics (i22, 2013).
Biobanks for stratification and fast validation 
There is also a second and overlapping method of potentially building knowledge in the 
hybrid setting of clinical care and research, in which the key is to stratify patient populations 
and search for a biomarker, complemented by an eventual fast validation with the help of 
biobank samples. In this second method, results from drug-screening or other kinds of 
research, not specifically cancer related projects, could be verified and validated efficiently 
using the bigger populations accessible through biobank collections. For this to be possible, 
the data generated in clinical practice as well as the data resulting from analyses done in 
research must allow for stratification. A clinician / researcher describes this as follows:
In the world of acute leukemias, classically during recent years the whole genome of a 
patient has been sequenced, and when a certain mutation was found, we would know 
its predictive significance. Then we could take from maybe 1,000 patients a small 
amount of biobank sample, do targeted sequencing on each one, and see how many 
of these patients have the same mutation. In this way we could build the knowledge 
that, OK, this is the predictive significance of this mutation; then after that we could 
create a research setting in which we could study whether these patients would 
benefit from allogenic stem cell transfusion, for example. And then we would get that 
information and take that into consideration in the treatment of the future patients, 
and we could check for this mutation right at the beginning. … In the bigger picture 
this is what utilization of a biobank can be. (32(1), 2013)
Indeed, “the most important thing in a biobank”, one biobank expert stated during a public 
presentation, is that “now that we have the biobank, we can search for similar patients and 
get the validation that what works for this one patient also works for others” (Fieldnotes, 
2013). In a sense he too was describing the loop and circulation of data and research that 
the hematologists have in mind. A hypothesis from a more basic research setting could 
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be quickly and efficiently validated once there are enough samples and data in a biobank. 
Again, the sheer number of samples is one important factor in how translation from bench 
to bedside can take place. It is possible to test new things quickly when there is no need to 
spend time collecting samples (e.g., i23, 2013).
Eventually hematologists also started to conduct drug screenings on earlier mutations, 
but without using this accrued information to inform care, as it would have meant 
experimental care from the beginning (i32(2), 2016); information based on drug screening 
of earlier mutations in a specific research project was primarily collected to be utilized at a 
later point when there are “huge amounts of genome data, huge amounts of drug screening 
data” (i32(2), 2016). Then it becomes possible to search for meaningful connections, to see 
whether it could be better predicted which kind of treatment the patient’s disease requires, 
what kind of outcomes could be expected, and which medical substances would be of use 
(i32(2), 2016). 
This connecting of drug screening with genome data is at its best a hypothesis 
generator. If we can use the tailored information for the benefit of individual patients, 
but on a larger scale, we could identify, for example, new indications for already 
existing drugs, biomarkers for certain medical substances, which factors predict 
response to the treatments in certain patients – and it is here that the platform will be 
at its best. (i32(2), 2016)
This kind of hypothesis generation was linked more widely with the goal of personalized 
treatments; when there are samples from the same patient at different time points and 
in different stages of disease, new possibilities open up. This kind of biobank collection 
can be utilized in the search for predictive biomarkers that change during the follow-up 
period, potentially allowing predictions concerning disease outcomes (i14(1), 2013). The 
samples from different time points will eventually provide the possibility to see “things in 
a new perspective”, allowing the researcher to know the pathogenesis and perhaps even 
build targeted therapies (i25, 2013). These expectations were also raised in relation to other 
medical conditions besides cancer, even when cancer was used as an example.
The sensitivity of biomarkers is an advantage in clinical work and they are therefore sought 
after. As described by a clinician, the markers “see” better “than the microscope, whether 
the disease is going to relapse” (i23, 2013), which, if known while blood samples and bone 
marrow are still in good condition, makes it easier to treat even a relapsed cancer (leukemia) 
(i23, 2013). Another expectation was that biobanks can help in pharmacogenomics and 
stratifying patients to ensure that they are using the right medical substances. According to 
an expert working for pharmaceutical industry (i41, 2015):
Even an expensive medication is cost effective, but this does require that the right 
patients are the ones using it as it should be used, and that those who will not benefit 
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from it do not use it. And here biobank and biobank studies and results, and the 
diagnostics that are enriched because of biobanking… it all helps in finding the right 
patients… stratification, that is a big thing! (i41, 2015)
One often-used illustration of the benefits of stratifying was the case of a clinical trial that 
failed because only 2 of 100 participants benefited from the substance being tested. However, 
for these two, the outliers, it was the right medicine and it is important to know why. Thus, 
if these two shared some characteristic that meant that the medicine worked for them, it is 
possible that it could be highly successful, in the same way as imatinib in the treatment of 
CML has shown that even a highly selective drug – one that “targets smaller populations in 
which it can demonstrate superiority” (Keating and Cambrosio, 2012: 319) – can be a huge 
commercial success (see e.g. Keating and Cambrosio, 2012). It is reasoned that biobanks 
might offer speed and efficacy in terms of drug development, and benefit pharmaceutical 
companies because they could help in stratifying patients who might be expected to benefit 
from a new drug in the first place (i30, 2013). This links back to the discussion of hybrid 
forms of knowledge production, where “biomarkers are used to stratify patient populations 
for clinical trials”, underlining that disease categories are changing and molecular medicine 
matters (Cambrosio et al., 2017: 179), as does the experimental clinical care patients might 
receive in these research settings. 
Additionally, biobanks are more generally expected to deliver risk profiles and hypotheses. 
As already pointed out, biobanks are seen as hypothesis-generating machines (i30 and i31, 
2013) because biobank data can reveal associations and relations to certain diseases more 
generally and then hypotheses could be made about why, for example, certain diagnoses 
seem to go together. 
Actually, you can test and create different hypotheses [with a biobank]. If you want 
to understand the disease of the patient and you believe in this molecular medicine, 
then the secrets of the disease can be revealed based on the samples, and that is why 
the samples are necessary. (i30, 2013)
One clinician / researcher (i25, 2013) stressed, however, that before you can have a rational 
effect on a disease you have to know how it arises and develops. He observed that there is 
still lot to be done and that the path to individualized treatments is still in its infancy.
For example, the acute leukemias and how they arise: it is a big group of different 
diseases and almost every patient has most likely a disease of their own. For now, 
we are not so advanced diagnostically or in treatment that we could treat all patients 
individually; that possibly would be quite a nightmare if we tried to do that. That is 
still distant, but in hematological diseases, for example, it would be good if we found 
markers that correlate with treatment response … or with the prognosis, so that we 
could use something other than the standard treatment for those who have a poor 
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prognosis. And then use the standard treatment for those with a better prognosis. 
(i25, 2013) 
Yet another clinician pointed out that the potential role of biobanks in patient care is 
probably not direct, saying that, for many, they do not provide anything clinically significant; 
rather, biobanking is an aspect of the modern way of developing care in university hospitals 
(i29, 2013). This again brings us back to the ambiguities of biobanks’ being a part of care 
and yet not being a part of care. 
The challenge of secondary findings 
The third way that a biobank could be meaningful to the clinics is connected with 
secondary findings, information that might accrue if a patient has agreed in the consent 
form that a biobank can contact him/her if something significant and actionable comes 
up. The possibility of returning results straight to patients from biobanks or based on 
biobank studies was, however, often questioned. Even though sequencing, for example, 
was said to be conducted in the same professional way in the research center and in the 
clinical laboratory (i22, 2013), and biobanks come with the promise to align research and 
care, many still considered it inappropriate that findings produced from biobank samples 
should inform clinical practice, at least without further validation. One professor stressed 
in an interview that the quality of data and analytics varies too much; some labs are “top-
notch”, but some are just “collaborators somewhere” (i16, 2013). The point is that “a slight 
mistake does not matter that much” in research, but to give that information to patients 
could possibly cause problems (i16, 2013). The credibility of different actors varies and 
what qualifies for use in the clinics and what is produced in clinical routines is presumed 
to differ from what is provided by research (see Crabu, 2016 on how a clinic adapts to the 
epistemological needs of research). 
One clinician / researcher (i2(3), 2016) said that it is not the core idea of biobanks to use 
results to inform care in a routine manner, as one would “give blood or iron” to a person with 
low hemoglobin, largely because of the probably inconsistent quality of analysis performed 
in different labs. He felt that validation of findings so as to qualify them for clinical care 
was something to be left to the consideration of regulators (i2(3), 2016). The need to be 
careful when applying research results to the treatment of patients follows not only from 
issues related to sample quality and regulation, but also from the fact that biology is filled 
with complexity and its “truths” are far from absolute. As a clinician put it, medicine “is not 
physics” with “exact natural laws”, and a single study is never enough to change treatment 
protocols (i35, 2013). Moreover, there are always subtleties involved in data quality, and 
often there is a need to connect with those who actually know the data and circumstances 
of their production (see, e.g., Aarden, 2017; Leonelli, 2016; Levin, 2014). This situation was 
reflected in the interviews, especially in relation to epidemiological cohorts and other older 
collections that have been moved to biobanks:
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If you lose control of who’s doing something with your samples and data, it’s 
inevitable – we have seen it so many times worldwide – that the level of analysis 
and information goes down, since they do not know the cohort, yet they are drawing 
conclusions from it. And since they don’t have tacit knowledge about what they 
should not be doing, it is of course a bit dubious… As we know that in biology and 
medicine there are not many truths that could not be otherwise; if you just twitch 
them a bit you might end up having slightly silly results, which no one has published 
before. And this… this is not beneficial for anyone if you use data or samples in ways 
they were not meant to be used. (i24(1), 2013)
Another way that a biobank might return data to an individual is if the person uses the 
right to request his/her own data directly from the biobank. However, data are not just 
there, ready to be used; they require work and do not just flow from place to place (Leonelli, 
2016): not from lab to lab, or from lab to clinic, or from biobank to participant. This is why 
concern with the quality of data kept coming up, and was also linked in interviews to the 
quality of original samples which might have been suboptimal, such as broken RNA with 
some intact molecules. A professor involved in the work of establishing biobank networks 
and data-sharing described it as problematic when this kind of sample-based information 
is turned into numerical, digitalized data.
It does not say in the data that this RNA was a bit poor. The data get so easily 
disconnected from the sample history. Then you start to compare the data with 
10,000 other data sets and how can you or anyone else say that a bit less attention 
should be paid to this one here? Should you just exclude it? And here you have the 
kind of mistake in the research process which researchers know very well, and this 
plays its part in [the considerations] that research results should not be utilized in 
patient care or move into patient files. (i34, 2013)
These are important questions for biobanks that aim to share not only samples, but also 
data produced in different research projects by different actors. Finnish biobanks specify 
data returns as a prerequisite for access and collaboration. In Chapter 4 this was referred 
as being part of how biobank samples “gain interest”, yet sending information back to the 
biobank from research is not an easy task (Leonelli, 2016). Consequently, in terms of how 
the latter connects with care everything was rather vague, something further complicated 
by the fact that no sample transfers had yet taken place.
At the moment we have still not resolved how data should actually return to the 
biobank. And then how much the information from the biobank actually moves into 
clinical use… we have not yet considered that very much. (i32(2), 2016)
Another important part of research culture, already discussed, is whether you trust the 
quality of others’ work (see also Stephens et al., 2011). Both a professor and a director of 
a research institution (i38 and i39, 2013) highlighted that in the academy there is now 
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the need for clear “procedures, quality controls, validation standards, documentation 
standards” to be followed, “like [in] the pharmaceutical industry”, without sloppiness 
(i38, 2013). That would be the missing piece in enabling the building of the “bridge to the 
other side” (i38, 2013): that is, translational medicine. For example, when it comes to drug 
discovery or establishing a new diagnostic tool, it could reach the bedside of the patient, 
but only if everything is “highly standardized, highly validated, highly reproducible” (i38, 
2013). The discussion went on: 
i38: And it helps the pharmaceutical industry to gain confidence in what academic 
research is doing and enables them to incorporate elements such as devices, assays, 
and ideas much earlier in their portfolio. And that helps everybody to save time and 
money.
i39: The typical way up until now is for the pharmaceutical company to license some 
research results from academic partners, and they do the same from the beginning. 
They repeat exactly the same experiments. Because…
i38: They don’t trust [academia]. (i38 and i39, 2013)
Indeed, the alignment of quality between clinic, research and pharma (see Chapter 4) 
is central for translationality to feed into clinical care (cf. Crabu, 2016). A clinician told 
me during one discussion that the belief that quality varies often comes up in seminars 
related to biobanking. However, she continued, the quality “might be the same if everything 
is done in the same way”, but people have not generally “thought this through, they are 
still so enticed by research” (i35, 2013). At the same time, whether the quality of samples 
can ever truly be aligned between the variously regulated areas of research, patient care, 
and development, remains uncertain despite efforts made in this direction. Moreover, for 
secondary findings to be actionable clinically, it would require that clinics were ready to 
receive this kind of information, either through the patients themselves or the biobanks, 
and had practices and care pathways planned so that everyday clinic life could cope with it. 
A secondary finding becomes part of clinical care only after it is utilized and appropriated – 
a practice that is still in formation. 
Everyday life of the clinics as knowledge production
What do biobanks foster? They support translational medicine and clinical research, 
improve health care, samples, data and research foster the evaluation of the efficacy of 
treatments, identification of new drug targets, development of biomarkers and new 
ways of setting up clinical trials, their recruitment and the transition to personalized 
medicine. (Fieldnotes, 2016)
Biobanks came with expectations of cutting-edge individualized therapies, but alongside 
the capacity and potential they offer in the field of cancer care, other clinical improvements 
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were also anticipated, as the quote above from a presentation in a biobanking seminar 
demonstrates. Often it was argued that biobanks are crucial to understanding the processes 
and efficacy of publicly funded health care (i40, 2015). Utilizing this information was 
considered translational, too, the fourth aspect of translational medicine in this analysis, 
since the better utilization of clinical data turns the ongoing everyday life of the clinic into 
potential part of research (see also, Hogle, 2016). Van der Laan and Boenink (2015: 38) 
write that this kind of translational research could result in “new approaches or methods”, 
“knowledge of the human body”, “medical applications”, “improvement of clinical practice”, 
“benefit for the individual patient” and “improvement of public health”. They point out that 
successful translation follows from multiple efforts in different fields, alongside re-shaping 
and changes in practices, habits, and responsibilities (van der Laan and Boenink, 2015: 
38). Expectations about the possibilities resulting from using already collected data more 
efficiently to help patient care came up in the interviews several times. A clinician who had 
been active in the founding of biobanks said that translationality in biobanking not only 
involves the movement of findings “from bed to bench and from bench to bed”, but also 
“using already existing data in a new and more efficient way for the benefit of patients” (i35, 
2013). This was seen as a practice that is still in its early stages; nonetheless, biobanks were 
pictured as part of “research on the health care system and development” (i22, 2013). 
Another dimension of biobanking that links to clinical and patient data is the way it allows 
for quality control and the provision of information about the efficacy of treatments and 
disease outcomes; obviously, it is important to eradicate treatments that do not produce the 
effects they are supposed to produce, whether in cancer or other diseases.
As a byproduct of biobanks, we have now started to build better ways to utilize the 
whole patient record system in research, and once it is utilized in research, we can 
utilize it in the evaluation of our own operations. … Like, for example, knowing how 
new treatments and medicines have really affected disease outcomes will make easier 
to test new treatments in the future. (i30, 2013)
Moreover, it is hoped that biobanks will initiate cultural change at the clinics. Indeed, the 
clinician mentioned above (i35, 2013) said that biobanks, per se, already improve the quality 
of clinical diagnostics, because collecting data for the needs of analytics forces the clinics to 
improve their routines and practices in regard to patient records, which were currently “a 
bit in the direction” of sloppy (i35, 2013). Another informant, commenting on the usability 
of already existing patient clinical data, noted that some diagnoses are inherently messy 
since, for example, underdiagnosed diseases are often classified in patient records as more 
general diseases (i40, 2015). In a similar vein, the need to change the mindset behind clinic 
operations also came up in the interviews. Again, the quality of data, and how data and 
information could be appropriated to meet the needs of its different and changing contexts, 
was crucial; another recurring topic of complaint was the current state of IT systems. Often 
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hospital IT systems were considered incapable of collecting information systematically, as 
one informant observed (i22, 2013). Another concurred, saying: 
Our biggest problem is the state of our IT systems. These different systems do not 
discuss with each other, and the systems are filled with information which we cannot 
access as desired and in a simple manner, and we cannot connect it with other kinds 
of information. (i2(1), 2012)
What the data contain and their usability is yet another constantly raised issue. Whereas 
in the previous quote the biggest perceived problem was the state of IT systems, the same 
informant claimed about four years later that the “biggest challenge” was collecting clinical 
data and building the link between samples and clinical data. This was so because clinicians 
outside of clinical IT structures arguably collected data important for research, highlighting 
that clinicians have an understanding about the kind of data that is really needed to 
undertake meaningful research. This situation was seen to “create tensions over who can 
utilize that information” in the future, since, as implied at the beginning of this chapter, 
there are no incentives for those who have collected data based on their own expertise and 
activity to share their data with others through biobanks (i2(3), 2016). It was even queried 
whether a big clinical biobank could provide the required expertise to be able to discuss 
their samples and data with collaborators in detail, since the needs of research are expected 
to be highly specific. As a clinician / researcher explained: 
They [biobanks] do not have experts on different diseases. In that sense they cannot 
evaluate what would be the most profound clinical information related to a specific 
disease. That is where we clinicians in our specialized areas are the experts and we 
know that. We have research projects [in which] we have collected data for years. 
We have the knowledge … So, to foster these things, do we collaborate with other 
researchers or companies as we did earlier? Or do we donate for one reason or 
another our data to the biobank, which can then collaborate with [other researchers 
and companies] … And if we do this, what’s the incentive for us? (i2(3), 2016)
Exemplifying this problem, a particular pharmaceutical company wanted to gain access to 
the HUB’s data, but encountered difficulties with the existing data structure. The data on 
medicines used could not be provided from the hospital’s IT system, while other data in 
which the pharmaceutical company were interested were deemed “impossible to pick from 
any register in a simple way” (i2(3), 2016). This also relates to the regulatory environment 
wherein biobanks operate. As already mentioned, one of the challenges for biobanks has 
been the fact that legislation has not allowed the use of donor data if there is no biological 
sample of the consenting donor stored in the bank.43 This was identified as an obstacle 
43 With the consent of the donor, the biobank can access his/her data, but the sample is taken the 
next time the patient would visit the laboratory anyway, so that sample donation does not cause 
any extra burden to the participant. This means that the chronology of prospective samples and 
consent differs from what legislation seem to expect (Fieldnotes, 2015).
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for some collaborations soon after biobanking commenced, as many had no interest in 
the samples themselves, so there should have not been any need to wait for them to be 
taken. Diagnostic development can take place based merely on data that have already been 
collected that carry the stamp of previous samples taken from participants – highlighting 
again the thin line between samples and data (see Chapter 4). As a professor involved in 
biobanking observed:
We can improve and develop our diagnostics; we have there [in the database] 
something like 30 million laboratory results from a two-year period, and if we get the 
lab results, let’s say from the past 10 years, then we have 50 million lab results which 
we can connect with patient records in a way that was impossible before. (i30, 2013)
Disease-specific biobanks in an uncertain regulatory environment
The case of FHRB and its development into a national, registered biobank for hematological 
diseases is illustrative of the need for more hybrid clinical care and research. This is 
inherent in how translational medicine was expected to become reality with a potentially 
thin line between care and research. This would have opened up spaces for action that 
were needed, but not considered possible before. From its founding the FHRB has been 
about samples and data. The idea of biobanking was linked to the process of founding a 
register, since biobanking was considered a modern way to develop patient care. Initially, 
the effort to create a national register on hematological diseases followed from the poor 
usability of existing IT systems. Indeed, even before the idea of collecting samples emerged, 
hematologists had started to plan and prepare a national register in which to collect 
information on hematological diseases systematically – mostly with the aim of improving 
care, but research needs were also acknowledged (i3, 2012). The national register on 
hematological diseases was seen as a statistical instrument able to provide information 
about “the incidence of these diseases, the average age of the patients and the survival 
rate” (i11, 2012). In a sense the register started as an independent study whose goal was 
to improve care through better knowledge of treatments and responses (i32(1), 2013). It 
was expected to provide systematic information on regional differences in the incidence of 
disease, in responses to treatments, and thus “whether the patients are in an equal position 
in terms of the care they receive” (i11, 2012). A biobank, on the other hand, as a collection 
of biological samples linked to the national register, was seen as a contemporary way of 
bringing patient care, hematology, and research activities to the next level. 
Thus, despite biobanks’ being perceived as the “missing link” (i22, 2013) which would bring 
cancer care into the 21st century (Niederhuber, 2010), hematologists started by creating the 
structured data collection, since samples are not usable without attached data that carry 
information on disease outcomes, responses, and treatments (see Chapter 4). Once the 
register was in place, they added sample biobanking (i3, 2012). However, the register listed 
patients who had only consented to participate in the register, but not the biobank, since 
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the register was supposed to be comprehensive, but biobank sampling was only for new 
patients. This resulted in blurry boundaries between the register and the biobank, although 
one clinician (i13, 2012) stressed that she specifically welcomes the register into their 
routines since now she can follow the treatments and disease outcomes of her own patients: 
I am interested in the register data of my own patients. So that I know how we have 
done and how we will do, what kind of treatments we have, and then compare that to 
others as well, how they are doing. (i13, 2012)
Yet, since the legislation is taken to forbid the use of research results for care, it eventually 
became a problem that the FHRB had a register that included patients who were not all 
biobank participants, but which had the aim to inform care decisions. Hence, the FHRB 
needed to reorganize their activities. They had to compile another register, since the 
original contained participants from whom samples had not been collected. Moreover, 
as already discussed, legislation was interpreted as not allowing the utilization of biobank 
data and results in patient care, contrary to earlier expectations and interpretations. What 
followed is that hematologists now have a hematological register of all the patients who 
have given their consent to be part of it, and a separate biobank register of the patients who 
have consented to biobank sampling. A clinician / researcher describes this maneuver as 
follows:
Now that we have this hematological register which is linked with the biobank, we 
have to keep it separate. And then we have this Finnish hematological register, which 
operates similarly as the FHRB register has operated, in that all doctors and nurses 
are eligible to examine the information stored there – of course only that of the 
patients in their own hospital districts – and also feed information into the register. 
Now we have to sort of build a parallel FHRB register on the side. (i32(2), 2016) 
This structure of having a separate register partially enables the translational work that was 
envisaged as taking place through biobanks, because the register can be used to inform 
patient care and support decisions. Moreover, often the data fed into the register are the 
same data which are being fed into the separate biobank register, including many laboratory 
results taken as part of clinical care. Data based on separate research projects conducted 
outside biobanks, such as drug screening, are also accessible through the register: 
In the setting of a research project we sequence all acute leukemias at the clinic; we 
perform exome sequencing, drug screening… And that information returns to the 
hematological register and the clinicians can utilize it from there. (i32(2), 2016) 
Thus, research and care meet in hematological clinics through the register, not the  biobank. 
Indeed, as Kohli-Laven et al. (2011: 488) have argued, “new technologies” in biomedicine 
emerge “through the artful management of regulatory norms and organizational 
partnerships” (Kohli-Laven et al., 2011: 488). Nelson et al., (2013: 419) also note, in relation 
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to making cancers actionable, that sequencing in these kinds of settings often creates 
regulatory unclarity, since the aim is “to produce information that will change clinical 
decision-making”, while the results come from a “space of uncertainty at the interface 
between research and routine”. Consequently, “regulat[ing] clinical actions based on these 
results” can be an issue (Nelson et al., 2013: 419).
To merge or not to merge? Implications for knowledge production
After the biobank legislation came into force in 2013, a big clinical biobank was founded 
in Helsinki. However, instead of merging with it, hematologists wanted to retain their 
own national biobank for a number of reasons: firstly, they considered that because it had 
the status of a joint, national project owned by the national association of hematologists, 
it would possibly create bad blood between different clinics if they suddenly became part 
of Helsinki Biobank; secondly, since their biobank financing was built into municipal 
invoicing, the funding situation allowed them to remain separate; thirdly, joining a bigger, 
more general clinical biobank would have compromised their highly specialized sample 
collecting and sample processing. Thus, it was important to stay independent: 
With that we guarantee that we truly are national, but in addition we can now 
collect… Our sample collecting differs completely and radically from all the other 
biobanks; not that there is a contradiction, but other biobanks concentrate on 
collecting large volumes of samples from large populations. We concentrate in 
something completely different. We collect such high-quality samples, and no other 
biobank is planning at the moment anything like collecting bone marrow and so on 
so that we can use defrosted living cells in research... (i32(2), 2016)
Indeed, the FHRB would have not been able to continue their extensive sampling as part 
of the Helsinki Biobank. As early as October 2013 a hematologist said in a presentation 
that “we need focused, disease-specific biobanks”, underlining that “population biobanks 
may not be useful for more detailed research settings” (Fieldnotes, 2013). Even though, as 
mentioned in Chapter 4, biobanks store “high quality samples” usable in as many settings 
as possible, they cannot meet the requirements of all. In Finnish clinical collections, the 
new, high-volume, prospective samples of large populations are mainly blood samples. I 
asked one informant, a cancer clinician / researcher, what those blood samples would mean 
for research, and he answered that, without a link to old, pathology cancer collections, they 
have very limited use (i32(2), 2016). Luckily for researchers, these older collections are now 
in the biobanks. Still, the general blood samples44 in clinical biobanks are not adequate for 
use in the specialized settings in which hematologists are interested.
44 It is expected, though, that the samples will eventually qualify as “liquid biopsies”, showing again 
how expectations adjust and adapt to new situations. Eventually, just a blood sample might be 
enough. 
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To study cancer, you must have primary sample of the cancer tissue. … But the 
answer to why we have not merged with anything is that we have the feeling that our 
scheme, our system, which we have built, is excellent for hematological malignancies 
and a one-size-fits-all approach does not function for us. And that is what the big 
biobanks are at the moment. (32(2), 2016)
Consequently, as already noted, biobanks are not always needed for translational medicine 
even though they are often presented as a prerequisite. For example, drug screening requires 
such high quality samples that it is not meaningful to use just any samples. A clinician 
considered that drug screening also requires flexibility and speed as one has to be able to 
perform the screening when the patient needs it. This has been something to actualize 
swiftly in independent research projects (i29, 2013). 
Unlike the FHRB, the other disease-specific biobank, HUB, did eventually merge with the 
Helsinki Biobank. This was of necessity, since they started as a project with funding for 
three years and eventually the project came to an end. Bornstein and Licino (2011: 1567) 
have argued that there are “strict separations of revenue streams for hospitals on the one 
hand and for research resources that fund biomedical science on the other” and that this 
“fundamental split between research and daily clinical practice clearly reduces the efficiency 
of the translational initiatives that many nations seek to launch” (Bornstein and Licinio, 
2011: 1567). A biobank expert / clinician told me that the number of samples that the HUB 
managed to collect during its three years of independent operation, was “usable but not 
enough” (i2(3), 2016).45 What they had to compromise when joining the bigger biobank 
was their specialized and extensive mode of collecting samples from all different time 
points (with diagnosis, remission, relapse, care, medications, etc. inscribed in the samples 
themselves). 
In the HUB we tried to collect samples extensively from a smaller patient population, 
so that we could monitor the development of disease and see how treatment affects 
it. In these big collections maintained by universities or university hospitals we don’t 
have such a possibility; instead there is a goal of collecting one or two samples per 
patient so that one gets at least the basic information. (i2(3), 2016)
45 The homepage of the Helsinki Biobank writes about this collection that, “During the years 2012-
2015, 1976 urological patients were recruited to donate their blood, urine and tissue samples 
into the HUB Biobank. Most of the samples have been collected from prostate cancer patients 
but other urological cancers are also represented. There are 27 628 single samples that have been 
collected at the time of diagnosis and on follow-up visits. Number of prostate cancer patients 
with blood and urine sample taken before and after surgery as well as tissue sample collected in 
the surgery: 390.” (http://www.hus.fi/en/about-hus/helsinkibiobank/Sample_Collections/Pages/
default.aspx)
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After the merge, urologists came up with an idea that sounds familiar. Since they were 
“surprised when we realized that the Biobank Act forbids the use of results based on 
biobank samples directly in patient care” (i2(3), 2016), a research proposal in which the 
aim was to collect samples prospectively from the patients was prepared. As described by a 
clinician / researcher:
On Monday we left a study for ethical evaluation, in which we seek permission 
to utilize analyses done with these new methods, such as sequencing and these 
individualized drug screenings, so that the treating doctor could, if needed, use this 
information in the treatment of the patient, if the doctor considers it reasonable and 
possible. (i2(3), 2016)
Thus, in a sense, it sounded to my ears as if they were trying to establish the kind of 
translational instrument they had tried to build few years earlier with the biobank (see, 
e.g., Mirtti and Rannikko, 2012). This time it was a research project, but one that could be 
utilized at the clinic, if necessary, for individualizing care. However, this way of working in 
which clinical practices become increasingly experimental is not easy to regulate. In terms 
of developing individualized care, regulations could quite concretely be the condition of 
possibility preventing, constraining, or enabling new knowledge. However, when the new 
knowledge is built in these emerging flexible settings where patients’ diseases are being 
treated at the clinic, are providing information about the disease, and also generating data 
for further studies, the complexity is significant (see e.g., Kerr et al., 2019; Nelson et al., 
2014).
Conclusions
The main aim of the HUB is to maximize the value of its biospecimens and data by 
facilitating the translation of basic research innovations into clinical care and thus 
improve outcome of patients with urological disorders. (https://www.fimm.fi/en/)
Biobanks are one tool with which this translationality can be built. It starts from the 
fact that it is challenging to do translations without human samples. And that is what 
biobanks offer, sample of human origin. (i40, 2015)
In the early interviews with people connected with the two cancer biobanks, the topics 
of individualized care and the utilization of individual patient data in clinics were often 
raised. Analysis on the whole data set from a wider perspective identified four recurring 
themes in my informants’ approaches to translational medicine, each illustrating clinical 
needs that a biobank would come to fulfil, each also negotiating the relationships between 
care and research in their own ways: individualizing treatments, stratifying populations for 
fast validation, secondary findings, and data analytics. However, as the cases of the FHRB 
and the HUB demonstrate, these ideas have required reorganization. Biobanks have had to 
adapt to the legislative and institutional settings in which they operate, which has had an 
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effect on what can be done in terms of research and care, and how the hybridity of these 
practices is addressed. Indeed, “regulatory activities do not simply act on pre-existing 
practices or entities, but contribute to creating the objects they regulate” (Cambrosio et al., 
2017: 178) – and this takes place on many levels of regulations and conventions. 
Consequently, as time has passed, biobanks have generally been perceived as less a part of 
the landscape of “from bench to bedside” than of “from bedside to bench”; in other words 
as research biobanks rather than as offering translational potential as clinical biobanks. One 
clinician involved in founding a biobank and pursuing individualized cancer treatments 
had come to see biobanking in a more research-oriented way in recent years, although he 
admitted that only few years earlier he “most likely” had the “opinion of utilizing biobank 
research results in patient care” (i2(3), 2016). 
With biobanking we can nowadays produce biological findings that explain things, 
and basic rationales, but we cannot take that into the treatment of individual patients. 
We can use those findings to find mechanisms that explain some diseases in a bigger 
patient population, or why not in a specific population, but we cannot use that 
information in the treatment of that individual patient. Period. It seems to be like 
this. (i2(3), 2016)
In October 2016 it was stated in a HUS (hospital district of Helsinki and Uusimaa) 
press release that “Biobank activities are guided by law and the samples will be used for 
research only” (HUS, 2016), meaning that biobanks were being promoted as a research 
biobanks. Indeed, to a large extent, they have come to be generally understood as a 
“resource for human samples” (i40, 2015). Of course, the rearrangements and changes in 
the biobank context were not the first that actors had to come to terms with. For instance, 
a prospective collection had already been a clinical need before biobanks were developed, 
and one clinician (i2(1), 2012) had tried to establish this kind of instrument in 2000-2001 
after receiving permission to collect samples from patients with urological cancers for 
prospective use. However, the cancer surgeries were then moved to another hospital where 
they did not have functioning sampling processes and facilities (i2(1), 2012). 
Kohli-Laven et al. (2011) argue that different legislation at the European level creates a fluid 
situation, “leaving researchers no choice but to pursue ad hoc arrangements and other forms 
of tinkering that, on the one hand, create multiple obstacles to the development of bio-
clinical projects but, on the other hand, provide a degree of flexibility and open-endedness” 
(Kohli-Laven et al., 2011: 505). In a similar way, researchers in Finland have sought, and 
continue to seek, ways in which they can continue their research. Today, the legislation is 
still under development and new personalized medicine initiatives have started with the 
goal of finding ways to bring benefits to the patients. Even biobank proponents have again 
started to argue that biobanks are not “only for research” (Laitinen et al., 2018). However, 
given the hybridity involved in settings where new knowledge is currently being produced, 
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or where it could be produced, the role of clinical samples and data, for example, in 
knowledge production remains an interesting issue. It seems to  require further sociological 
attention to the regulations and practices in this field, while understanding research and 
care as ambiguous practices – as objects of study – rather than as strictly separated fixed 
entities (see Boeckhout and Douglas, 2015; Bourret, 2005; Brown et al., 2006; Cambrosio et 
al., 2018).
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7.  Conclusions: on the biobank samples and data in 
promissory biomedical knowledge production 
Research interest has driven this study of the early years of Finnish biobanks towards 
promissory biomedicine and its prerequisites: that is, the making and molding of “the 
limits of what is considered as possible” (Jacob, 1982: 9). In it, I have addressed efforts to 
reorganize the collecting, processing, storage, and dissemination of biological samples and 
data for research and development purposes. The establishment of biobanks has had the 
dual goals of making the same research materials available for public and private actors and 
of offering the perceived requirements for science to proceed and medicine to develop. The 
case presented opens an empirically rich view onto biomedical research and its possibilities 
and prerequisites, conditions, and constraints. I have been interested in expectations, future-
making, and imaginaries on the one hand, knowledge production and its requirements, on 
the other, and the entanglements between these two dimensions.
During the first half of the 2010s, the vision of how biobanks would pave way to 
personalized medicine was discussed in terms of three constituent elements: first, 
the understanding of high quality samples as a fundamental starting point for valid, 
reproducible research; second, the populations biobanks provide and stratify to meet the 
expected needs of biomedical R&D (in quest of both health and wealth); and third, their 
potential to enable work in hybrid settings where care and research overlap, the goal of 
translational medicine. Whether these aims and directions truly represent a revolution in 
biomedical science, and whether biobanks meet these expectations, remains to be seen; it 
is not self-evident that the transformation that is imagined and promoted in the practices 
of today will eventually be realized.46 As Borup et al. (2006: 290) observe, an inevitable side 
effect of such expectations is often disappointment, “accompanied by serious costs in terms 
of reputations, misallocated resources and investments”. 
Personalized medicine is a key imaginary of biobanks (Tarkkala et al., 2018): a sociotechnical 
imaginary, according to Jasanoff and Kim (2015), who address how science and technology 
are likely to play central roles in our understandings of what should be achieved in our 
societies and by what means. The sociotechnical imaginary of personalized medicine is a 
vision in which individuals are treated, rather than averages, with greater accuracy, utilizing 
genomic data alongside phenotype data, and with an emphasis on prevention. Regulations 
and policy geared towards personalized medicine are being developed in interested 
countries, on the expectation that economic wealth will follow alongside of health benefits. 
46 The biobank collections have already been put in use, and many biobanks list the research 
projects that utilize their biobank samples on their internet homepages (see, e.g., the homepage 
of Auria biobank). Furthermore, based on the biobank collections there are already promising 
results, for example in the field of pharmacogenomics, and new projects are being developed 
(such as the P6-project) with an idea to return data to the participants (Fieldnotes, 2018). Still, it 
remains to be seen which promises to the patients will materialize. 
Conclusions: on the biobank samples and data in promissory biomedical knowledge production
117
The concept of sociotechnical imaginaries grasps the relationship between expectations, 
science, and technology and their embeddedness in society. Personalized medicine as a 
sociotechnical imaginary, then, is collective, both locally and internationally, shaping both 
national and multi-national policies and scientific endeavors. In Finland this imaginary is 
put into action and fused in practice through biobanks (Tarkkala et al., 2018).
This study has investigated the ways in which biobanks are conditions of possibility for 
personalized medicine. Situated in a landscape of shared conventions and practical and 
regulatory arrangements, biobanks are crucial constituents of what can be understood as 
solid biomedical research, knowledge, and clinical practice. As Keating and Cambrosio 
(2003: 332) argue, regulation is the “condition for the production, circulation, and 
interchangeability of novel entities and practices”. It is not top-down ordering, but 
“grounded in the procedures of internal quality control and, especially, external quality 
assessment” (Keating and Cambrosio, 2003: 332). The concept of regulatory objectivity 
underlines the collective production of evidence of which biobanks could be part by 
organizing and providing standardized samples and attached data. Moreover, regulatory 
objectivity highlights the connections between clinics and “other socio technical domains” 
(Cambrosio et al., 2006: 196–197). In this study, understanding biobanks as a condition of 
possibility for personalized medicine links imaginaries with concrete biobanking initiatives 
that operate in a field characterized by shared conventions and regulatory objectivity. 
This allows us to see that biobanking is constrained and conditioned by various layers of 
activities, practices, policies, regulations, and stakeholders, which all have implications for 
the kind of knowledge production and implementation that is possible in the first place.
In what follows, I briefly review the main themes examined. I then discuss the most recent 
developments in Finland, which have emerged as part of the landscape of personalized 
medicine and have thus become linked to the same imaginary, shaping it and the role of 
biobanks in the process (see also Tarkkala et al., 2018). I also review the main argument in 
this dissertation, with theoretical reflections on the developments presented in analysis and 
conclusions. 
A review of the main themes 
Analytically, this study of biobanking was organized around three key notions, the first being 
the high quality of the samples biobanks claim they now store. Professionalization of sample 
processing and storage, as well as standardized operating procedures meeting the quality 
of clinical laboratories, were portrayed as key characteristics of these biobank samples in 
comparison to the past, when samples were collected according to each researcher’s own 
preferences. To qualify as befitting the different research needs, samples need to have a 
recorded history and come with the data of the donor. It was assumed that, with this known 
history and the samples’ appropriate use, increased reproducibility and a faster translation 
of findings to clinical care than under earlier “messy” sampling methods would follow. 
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The latter were seen as characteristic of academics, who were perceived as uninterested in 
preanalytical procedures – something that for pharmaceutical companies and clinics is not 
an option. Ideally, biobank samples align clinics, the industry, and academics to work on 
the same materials that could qualify for the use of all. Sometimes, however, old samples 
from earlier collections are also regarded as of high quality, possibly because of their greater 
bodies of attached data on disease outcomes and so on. Furthermore, developments in 
methods and technologies are perceived as partially overcoming challenges related to the 
quality of older samples. Indeed, quality-assessed old material can sometimes be considered 
better than new, prospective samples.
The notion of high quality samples relates to the requirements and contemporary 
re-organization of biomedical research, and future-oriented, promissory medical science 
more widely. It is a notion that encompasses numerous paired elements: particularity and 
universality, the national and international, old and new, same and different, amateur and 
professional, prospective and past, concrete and potential. Biobank samples are indeed 
very different from “everyday notions of material things” as Knorr Cetina (2001: 193) 
has pointed out about epistemic objects. Reasoning concerned with high quality samples 
has crucially been about the samples’ being both flexible and standardized. In this sense, 
the samples have been framed as qualifying for scientific knowledge production, because 
“standardized flexibility” along with a solid foundation in previous work comprise the basic 
dynamics of scientific knowledge production in orchestrated settings: while something new 
might emerge, it is always based on a high degree of the previously known (Rheinberger, 
1997). Samples must be stable on the one hand – that is, standardized, documented, and 
known – while allowing for multiple uses and the production of new knowledge on the 
other. Eventually, of course, the latter might become part of the previously known and, 
in its turn, elementary for future novelties (Rheinberger, 1997). There are no intrinsic 
components or fixed identities in high quality samples (e.g., Knorr Cetina, 2001); rather, 
quality as a distinguishing feature of biobanks is a crucial characteristic of the reorganization 
of biomedical research and its attendant promises. It also connects to the reasons why 
biobanks are presented as necessary for the development of personalized medicine, and 
eventually, to how flexible the biobank and its operations and stored materials need to be in 
order to stay relevant in the developing and forward-looking field of biomedicine.
The second theme concentrated on the dual explanations of why the populations of 
Finnish biobanks could be of interest for the international biomedical R&D enterprise. I 
specifically address the malleability of research populations in the face of the multiplicity 
of expectations related to personalized medicine: not only those concerned with health, 
but also with innovation policy and competitiveness, in that Finnish biobank samples are 
“branded” as especially valuable in the search for foreign investment. In order to create a 
competitive edge in biomedical R&D, the population stored in Finnish biobanks is framed 
as distinctive due to its uniqueness as a “genetically homogeneous population”. According 
to Tupasela (2016b), this kind of branding makes value claims by highlighting the heritage, 
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identity, and authenticity of a certain population in a given geographical area, utilizing 
scientific work on genetics in order to do so. 
On the one hand, it is imagined that international investors and collaborators are interested 
in utilizing the genetically homogeneous background of Finns, a product of Finnish 
biomedical research that has developed a specific understanding of wider population history 
alongside medical knowledge. Foregrounding homogeneity has promoted certain types of 
research, specifically in the field of drug development and the identification of drug targets, 
but has also raised questions concerning the validity of the claim. Further, if the claim is 
valid, does the claimed uniqueness constitute a population with Finnish ancestry as outliers 
who do not offer generalizable and reproducible results? Does it prevent participation in 
international collaboration? On the other hand, therefore, informants also highlighted the 
potentially multiple populations of Finnish biobanks that can be stratified and pooled to 
offer highly targeted research settings. 
Imaginaries of what is valued and sought after in research populations by biomedical 
researchers, as well as the interplay between national and international interests, are 
reflected in ideas about the kind of populations Finnish biobanks could and should offer 
to the field. The claims made about stored populations can be seen both as a way to create a 
competitive edge for the national innovation environment, and reflecting the requirements 
scientific practice is expected to have of the populations it uses. This explains one tendency 
to underline the societal rather than the genetic features when framing the samples as 
unique, which suggests that, in fact, the valued homogeneity lies in the huge amounts 
of data that have been collected during the history of the welfare state: data that present 
“unique Finnishness” as residing in the long-term homogeneous lifestyle and homogeneous 
medical practice of the country. The kind of “Finnishness” that is rendered visible is 
co-configured alongside reasoning about the usability of the samples wherein data play a 
crucial role, and relations between tissues, bodies, data, and institutional environment are 
at stake. Some scholars have suggested that biobanking and medical databases reproduce 
imaginaries concerning nations, and builds and reinforces imagined communities (Busby 
and Martin, 2006). In the Finnish case the innovation rhetoric concerning the population 
stored in registers and biobanks is not primarily framed as potentially multiplicitous, and 
the question of who belongs to the population of biobanks in Finland has not been publicly 
debated (cf. Tsai, 2010). Wade, too, reminds us of the social significance of the populations 
studied in genetics when stating that “they are connected to complex networks of people 
and practices” (Wade, 2017: 43) that extend beyond the laboratories. Just as the Finnish 
Disease Heritage was accompanied by an understanding of Finland’s population history – 
traces of which can now be seen in the political framing of genomics – the way genomics 
ties and connects different elements together is, and continues to be, a task for STS scholars 
(see Wade 2017: 51). One obvious question following from the Finnish example is whether 
the presentation of Finnish samples as especially valuable for biomedical R&D naturalizes 
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social policy and institutional history in some way. And what kind of relations between the 
social and the biological are promoted in ideas about populations?
The third analytical chapter and lens through which this study has approached biobanks 
is the translational medicine that biobanks were expected to facilitate: from bench to 
bedside and back, according to the slogan. As I noted, the Biobank Act was initially seen to 
enable the participation of biobanks in the care of patients, with the specific case of cancer 
treatments and diagnostics serving as an example of the potential offered by biobanks. 
Eventually, however, the Act was interpreted as preventing biobanks from informing and 
taking part in clinical care, since this was not mentioned as a legislative purpose (Fieldnotes, 
2017). Moreover, the discussion was increasingly framed as an issue of secondary findings, 
which understands “care” and “research” as fundamentally distinct areas. 
It had also been hoped that biobanks would facilitate translation through health and clinical 
data analytics. Clinicians, for example, expected to be able to follow the disease outcomes of 
their own patients better, while it was anticipated that clinics and hospitals would eradicate 
inefficient treatments with the now available data. However, this was also something that 
the legislation was interpreted to prevent, since it was written in a sample-centric manner 
that prevented data being used unless it was attached to a sample – and certainly not for 
clinical purposes. Ultimately, biobanks do not participate in translational medicine as a 
straightforward result of hybrid knowledge production, but, rather, via a more traditional 
and much longer path from research to clinics. This is perhaps not a surprise given the high 
degree of regulation of medical research and clinical practice. Therefore, what a biobank 
is and what it does differs from early ideas implying and suggesting they would promote 
greater hybrid practice between clinical care and biomedical research and development. 
However, the regulation of such a development would be a major challenge. 
The impetus to overcome boundaries between public and private, care and research is still 
alive, but currently more often outside of biobanks and directed towards other projects and 
initiatives. Nonetheless, biobanks are trying to re-establish the idea of merging research 
and care to secure the continuance of their practices and to develop operations further. 
Whereas in 2016 it was stated in a press release by the hospital district of Helsinki and 
Uusimaa (HUS) that “the samples will not be used for any other purposes than research” 
(HUS, 2016), in June 2018 a group of biobank professors wrote a joint letter to the Helsingin 
Sanomat stating that “it is a great misunderstanding that biobanks have been established 
‘only’ for research. Clinical biobanks in particular are being integrated into patient care” 
(Laitinen et al., 2018). 
Imaginaries, regulatory objectivity, and biobanks
My choice to describe biobanks as conditions of possibility is not only based on how 
the notion empirically fits with the language that surrounded me while doing this study. 
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It is also based on the literature that emphasizes shared conventions and practical and 
regulatory arrangements as crucial constituents of solid biomedical research, knowledge, 
and clinical practice. Indeed, perceiving biomedical practices as characterized by regulatory 
objectivity highlights the degree to which biomedical results, methods, and technologies 
are conditioned and collectively achieved. From my point of view, labeling biobanks 
as conditions of possibility links practices with imaginaries such as the sociotechnical 
imaginary of personalized medicine.
New technologies and innovations are always produced in relation to the expectations 
that boost them. The cases of the two disease-specific cancer biobanks, and the founding 
of Finnish biobanks more broadly, demonstrate the hybrid knowledge-building that 
contemporary biomedical research is said to require, and also that the pursuit and 
achievement of personalized medicine through biobanks is flexible. Biobanks as 
prerequisites for personalized medicine are malleable according to different interpretations: 
firstly, of what makes the samples in biobanks valuable and usable; secondly, of what 
Finnish biobanks provide to global biomedical R&D in terms of populations; and, thirdly, 
of the links to clinics with which biobanks are endowed. 
Consequently, the search for new possibilities in medicine, and how a biobank might 
meet the requirements of these possibilities, is an experimental field. Helén’s (2016) 
redefinition (originally Petryna, 2009a, 2009b) of the concept of experimentality attends 
to the maintenance of expectations and the opening of new prospects (see also Ong, 2016). 
By claiming to meet the various needs of biomedical knowledge production, biobanks 
participate crucially in the maintenance of expectations and sociotechnical imaginaries. 
Imaginaries, as Jasanoff argues, “build on the world as it is, but they also project futures 
as they ought to be … [moreover] imaginaries get built into the hard edifices of matter 
and praxis” (Jasanoff, 2015b: 323; see also Borup et al., 2006: 285-286 for a similar 
discussion within the sociology of expectations). This study – and the expectations which it 
addresses – focuses on rearrangements and re-purposings connected with expectations and 
imaginaries in particular settings such as biobanks (see also Tarkkala et al., 2018). 
Of course, it is to be expected that not everything connected with biobanks could be 
planned in advance. Adjustment, iteration, and development are always part of initiating 
new practices and actions, and numerous institutions from hospitals to policy and research 
institutes, as well as methods and technologies, need to be coordinated in order to achieve 
sufficient mutual understanding for biobank operations to run smoothly. As has been 
argued, the components of biomedicine, enacted in complex settings “ranging from basic 
biological research to clinical treatment”, need to be constantly re-aligned (Kohli-Laven et 
al., 2011: 508): that is, the functioning of this field requires constant attention (see also 
Stephens et al., 2013). 
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My argument regarding the interplay between biobanks and personalized medicine as 
a sociotechnical imaginary claims that biobanks and what they are continually change as 
new elements, actors, regulations, and developments are linked to the endeavor to realize 
the imaginary of personalized medicine (see also Tarkkala et al., 2018). In short, a biobank, 
both as an idea and in terms of operations, needs to be flexible and ready to transform in 
accordance with what is regarded as a valuable population and what is seen as the potential 
of its collection, whether the latter is based on old or new samples, or how the samples 
can be utilized in care. In other words, “biobanking” is shaped in the interplay of making 
and maintaining expectations, many of which are related to often uncertain efforts to align 
different fields and human and non-human actors to produce a smoothly co-operating and 
compatible environment (see also Hedgecoe and Martin, 2003: 330). In this project, other 
interest groups, such as policymakers, participate with biobanks in defining their role and 
position in the quest for personalized medicine.
Iteration, rearrangements, and management of the future in Finland
In Finland during the 2010s, expectations that had initially pertained to biobanks were 
increasingly being discussed under the broader rubric of personalized medicine (Tarkkala 
et al., 2018). That is, new initiatives, new actors, and new policies were considered necessary 
to future medicine, and biobanks became merely a part of this landscape. In practice this 
can be seen in the strong political push to establish the Genome Centre in Finland which, 
in the Genome Strategy (2015), was identified along with biobanks as a central tool for 
bringing individualized treatments and the utilization of genomic data and genomic 
knowledge to the clinics (Ministry of Social Affairs and Health, 2015). While the slogan, 
“every patient is a research patient”, used to imply biobanking (Fieldnotes, 2015), by 2017 
this kind of reasoning reflected a wider context of personalized medicine initiatives in the 
country, such as the Comprehensive Cancer Center FICAN (Carpén and Helander, 2017). 
Indeed, the Comprehensive Cancer Center and Neurocenter are to be founded, with the 
government backing these efforts as part of what is called their initiative for personalized 
medicine (see http://stm.fi/yksilollistetty-laaketiede).
It is unclear what these new openings in terms of institutions and regulations mean for 
biobank operations. When the work to set up the Genome Centre commenced no one 
seemed to know exactly what the Centre would be (Fieldnotes, 2016), although the project 
was pursued by a team of experts under a mandate from the Ministry of Social Affairs 
and Health. Another interesting point is that initially it was unclear what the Genome 
Centre could do in terms of research and care that biobanks would not have been able to do 
with some legislative adjustments regarding the use of data in clinical care. One source of 
ambiguity between the role of the Genome Centre and that of biobanks was that until now 
the biobanks have stored the genome data derived from the samples in their collections, 
which have comprised an essential part of the “sample as data”. However, if the Genome 
Centre were to store the genome data, practical matters of access and ownership had to 
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be solved. Indeed, while I was wondering what, exactly, the Genome Centre would be, 
one expert sniffed, “We already have a genome center! We have the biobanks! But these 
politicians do not understand this” (Fieldnotes, 2017). 
This changing and developing regulatory and institutional environment leaves space for 
uncertainties about the role of biobanks. Indeed, with the establishment of the Genome 
Centre, which will provide genome data for health care, and legislation allowing for 
secondary use of health data, it seems that all that is left of the various expectations of 
biobanks is that they will provide the human samples to be used in research that can be 
built on public-private partnerships. It is not clear however, whether the potential link to 
potential patient care that is now increasingly based on the Genome Center will actually 
speed up the process of utilizing genomic data in health care settings. It has been suggested 
that these new openings and the changes in institutions and regulations related to them 
might actually slow down developments. In the field of stem cell science, for example, a 
“policy landscape” with a vast number of “recommendations, regulations, guidelines, and 
legislation” has resulted in unclarity, ambiguousness, and contradictions instead of “clear 
path for translational medicine” (Meslin et al., 2013: 4). Given the high stakes of offering 
good quality care for patients, however, slowing down rushed clinical applications is, of 
course, not only a bad thing.
Simultaneously, the many different layers of regulation, starting from the reagents and 
technological devices used, all the way to care protocols and further, are also crucial 
constituents of knowledge production in biomedicine (e.g., Keating and Cambrosio, 2003). 
To regulate biobanking and biomedicine in a relevant manner, especially when the different 
layers of regulation feed crucially into the kinds of knowledge that can be achieved, is a 
challenging task. The changes which the idea and imaginary of biobanks underwent during 
the time of their establishment in Finland, make it clear that science policy and regulation 
are also vital matters of scientific knowledge. For example, the way drug screening in 
individualized cancer treatments produces knowledge in a hybrid setting challenges 
legislation that presupposes clear boundaries between care and research, as well as samples 
and data. 
Given that the field of biotechnologies is, as Brown (2003:4) describes, “synonymous with 
the language and imagery of futuristic breakthroughs” that are “spilling over with heated 
aspirations, promises, expectations, hopes, desires and imaginings” (Brown, 2003: 4), 
it is perhaps understandable that expectations and future-making were what caught my 
attention during the early years of Finnish biobanking. In biobanking what is being done, 
and what can be done, are not in sync with early promises and perceived potential (see also 
Brown and Webster, 2004: 182). This is hardly a surprise; people do not generally expect 
revolutionary results to happen overnight. Nonetheless, what is said – expectations – 
generates interest and leads to new openings and initiatives that mold, shape, reformulate, 
and restrict the outcomes of previous future-makings, even in the counterproductive 
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ways exemplified by biobanks’ being reduced to the role of offering samples and access to 
populations. 
Additionally, regulatory processes that have an effect on biobanks include the 
aforementioned genome legislation that goes hand in hand with the Genome Centre, the 
amendment of the biobank legislation, and legislation for the secondary uses of social and 
health care data, to name a few. One area which is especially difficult to regulate (apparent 
in the proposal for the new biobank law in spring 2018) is the distinction between samples 
and data. Since the goal of making data available for secondary uses is being strongly 
promoted by the government, the use of health care data that is also based on samples 
retrieved in different ways through research or care is still being reconfigured. The plan 
is that there will be a new, national, and centralized unit to process and combine data, 
including health care data, for secondary uses, despite the fact that it was precisely this that 
was considered one of the key tasks of biobanks: to connect data from different sources 
and make it available for research and development purposes. The new law concerning 
secondary uses might leave biobanks, by definition, as merely providers of human samples. 
Yet the new projects, initiatives, and processes being instituted in this field lead one to 
ask whether they are the most efficient and meaningful way of attaining the set goals, or 
whether they result in inefficiency, making difficulties for the development of personalized 
medicine and biobanks in the long term. 
Ultimately, despite the developments that seem to suggest that biobanks are mere 
repositories for the samples, in practice it seems as if data will be the main product of 
biobanks. This was acknowledged during the process to amend biobank legislation which 
started, interestingly, immediately after the legislation was put in place (the idea being that 
it is better to have poor legislation than no legislation, since the process bringing the law 
into force took so long that the legislation was in many ways outdated by the time it became 
law). In many ways, the focal point of personalized medicine-related initiatives is currently 
data, as sample-based data connects with the donors’ other data, whether health or register-
related. Furthermore, this package of data carries previous research results to new contexts; 
therefore, biobank participation (or possibly non-consent) is crucially a matter of data 
handling, an appreciation of data security, the privacy of participants, and the economy 
related to data circulation (see also Reardon, 2017). 
Indeed, I witnessed the growing role of data myself. Suddenly it was not enough simply 
to amend biobank legislation. Instead, there were several processes, both legal and 
institutional, to allow for the increasing use of the data collected by the welfare state in the 
course of decades. The enthusiasm for big health data and the possibilities of data-driven 
medicine have shifted the political emphasis on innovation from biological tissue samples 
to health-related data in the years since the biobanks commenced practical operations 
(Tarkkala et al., 2018). Even the webpage of BBMRI demonstrates the change. In 2015 on 
BBRMI.FI it was stated that their “[a]im is to establish samples of human origin as the 
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foundation of research and development practices” (www.bbmri.fi); by early 2016 the 
formulation had changed: “The major goal of BBRMI is to develop a research infrastructure 
that will facilitate high quality research use of comprehensive collections of biological 
samples and associated data” (www.bbmri.fi). 
Since 2015, the Upgraded Life Festival, an event for start-ups in health technology, has 
been hosted at the Biomedicum47 on the campus of the University of Helsinki, where the 
Institute of Molecular Medicine can be found right next to the Meilahti Hospital Area 
and Helsinki Biobank. During the four years from 2015-2018 the festival has offered a 
prime example of the small shifts in the landscape of health tech and related expectations. 
During the first years the scale of companies and start-ups that were present went from 
chaga mushroom products and health apps all the way to biobanks and genomic medicine. 
However, by 2018 the shift of focus was clearly away from health apps to providing services, 
data management, analytics, and more, while the fair presenters were people representing 
innovation environments and ecosystems. Whereas individual biobanks might have had 
their own stands in previous years, this time regional innovation environments were 
presented: not only countries such as Great-Britain and the Netherlands, but also Finnish 
cities, hospital districts, and their initiatives such as Kuopio Health, The Health Capital 
Helsinki, and the Life Science Accelerator concept from Turku. Allegedly ecosystems, and 
biobanks’ part in them, are what speed up research, and encourage the development of 
care, public-private collaboration, and the utilization of health data for the benefit of all the 
participants. Biobanks, however, are clearly not the sort of ecosystems that were presented 
at the event.  The notion of ecosystem seems to reflect the new ideal of health care and 
clinical care development and public-private collaboration. Reardon (2017: 178) has argued 
that during the past decade there has been a “quick shift [in genomics] from inspiring goals 
and purposes – saving lives – to management-creating platforms, algorithms and data 
analytics”. Similarly, according to Mittra (2015: 195), 
we have witnessed a prolonged period of experimental policy initiatives, commercial 
strategies, and major organizational restructuring, as a direct result of new biology 
and its promise of numerous benefits and value to industry, medicine, and society. 
(Mittra, 2015: 195)
Ilpo Helén (2013) uses the concept of experimentality to explore developments such as 
those discussed above, suggesting that there is a constant need to tinker, to connect new 
openings, ideas, and projects into the complex assemblage of future making; whether 
previous efforts have yet been fully initiated or results achieved does not seem to be of 
importance. Resonating with this, Alan Petersen (2009: 05.1) has argued that expectations 
of realizing the promises of innovations “can be difficult to sustain over the longer term” 
and, therefore, they “need to be supported through various reiterative practices, including 
the management of public representations”. Similarly, according to Fortun (2008: 47), 
47  In 2014, it was held for the first time in Otaniemi, Finland. 
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success in genomics comes to those “who can continually rearrange software, hardware, 
wetware and inforware into hybrid combinations that create new intensities, perform new 
biological effects”. Crucially, he goes on, “completion isn’t promised by genomics, future 
becomings are” (Fortun, 2008: 47). 
Concluding remarks
The dimension in which success and failure takes place in the world of genomics is 
that of time. A strategy must be fruitful before it becomes outdated, and its value 
decreases as other understandings take shape. (Rabinow and Dan-Cohen, 2005: 189) 
Given that biomedicine is in constant search of new openings, the biobanking of today is by 
necessity not the same as it was first envisaged and constructed. Therefore, my central claim 
in regard to socio-technical imaginaries is not only that they change and mold themselves 
(Tarkkala et al., 2018), but also that the idea and understanding of the nature of a biobank 
changes when the fulfilment of an imaginary requires ever more participants, openings, 
projects, policies, regulations, and so on. All of these developments also have implications 
for the knowledge that can be produced in the first place, and might make it challenging 
to develop biobanks in the long term. This could have an impact on the sort of passage 
point it was hoped biobanks would be for foreign investments in Finland, and what the 
collaborators and investors are actually looking for (see also Aarden 2017). For instance, if 
Finnish biobanks are increasingly used merely to recontact patients and form populations, 
which then participate in studies organized by pharmaceutical companies, the expected 
cycle of data return can hardly become reality. 
In the literature on expectations, imaginaries, and futures it is emphasized that the future 
is enacted in the present. I suggest that the specific present of Finnish biobanks could be 
understood as “biobanks in-formation”. This follows and resembles Reardon’s description 
of genomics as being “in-formation”: “Little is known, and much is promised”, she writes 
(Reardon, 2017: 174). By describing the situation of biobanking as one that is in-formation, 
the uncertainties and openness about what a biobank is are underlined. What “biobanking” 
truly is in the present seems to be about capacity, potential, and promise, exemplified by 
high quality samples, research populations, and independent cancer research projects. 
Thus, biobanks are storing samples and data for the future, prospectively, while remaining 
ambiguous in the present. There are different interpretations of legislation, especially in 
relation to clinical care, and different ways of presenting biobanking and biobank research, 
which, together, generate an unclear overall picture of biobanks and biobanking. Then 
there are the new institutional and personalized medicine-related initiatives, and it is not 
easy to know how, whether, or to what degree they overlap with biobanking. Thus, I wish to 
underline the uncertain status of biobanks. 
Borup et al. (2006: 286) have noted that expectations “change over time in response 
and adaptation to new conditions or emergent problems”. This is also the case with 
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personalized medicine, as it has increasingly become a vision of the transformation of 
health care and data collection systems. One of the big changes in this field has been the 
aforementioned focus on data. The efforts to collect, produce, and utilize data ever more 
efficiently and in public-private collaboration are being supported in clinical environments 
and encouraged nationally. In a sense our health care system is becoming an exercise in 
data management and data circulation (Aronson and Rehm, 2015). Indeed, Nimmesgern 
et al., (2017) argue that for personalized medicine to become reality, health care systems 
need to be “much better at generating, storing, and processing health-related information, 
in order to inform appropriate action” (Nimmesgern et al., 2017: 63). Again, what this 
requires is further standardization and accuracy of health data, enhanced reproducibility, 
phenotype information with standardized ontologies, better analytical tools able to analyze 
information “available in a healthcare system organized around personalized medicine”, as 
well as a clinical interface allowing all this to be of benefit to patients (Nimmesgern et al., 
2017: 63). When the need to continue research and innovation activities is added to this list 
(Nimmesgern et al. 201: 63), one can see that business as usual goes on (see also the 2017 
report by the International Consortium for Personalized Medicine indicating the leading 
role taken by data rather than genomics). 
The imperative of biobanks and genomic knowledge is to make it easier to circulate 
knowledge and data in global assemblages. The commodification of the health care system, 
as a result of its serving as a site for data production and as part of health care ecosystems, 
adds a new dimension to the collection and utilization of population-based data in the 
biomedical research enterprise. In this world, individuals are persuaded to take part in 
biomedical research via the use of their personal data, thereby creating possibilities for 
new kinds of health care services to emerge, something that is very much an international 
development. The healthcare system is increasingly instrumentalized “as a machine for 
innovation and of wealth generation” (Gardner and Webster, 2016) in countries like the UK 
and Finland, with the difference  that in the UK this has created public controversy which 
has not so far occurred in Finland (e.g. Presser et al., 2015; Tupasela et al., 2015b; Vezyridis 
and Timmons, 2017). 
The public registries and health care system, which are now resources, have in the past 
served health and the common good, with connections to an ethos of social responsibility. 
Now social responsibility and public health are bundled together with innovation potential 
and are even referred as national treasure. Yet is the health care system recognizably the 
same after these changes? If not, what are the new values (see also König, 2017)? What kind 
of expectations do people have of the health care system and what kind of values do they 
relate to it? Does the effort to build, generate, and utilize big data place legitimacy under 
scrutiny? Moreover, will it mean that people will no longer want to participate, given that 
the commercial side of biomedicine and biobanks is consistently creating concern (e.g., 
Snell, 2018; Tupasela and Snell, 2012)? The trusted public health care system, previously 
based on universality rather than market logic, is being turned into a data production site 
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and a vital player in health ecosystems. This contrasts with the way people are accustomed 
to reason about the ethos and value of universal health care in a welfare state (Tupasela and 
Snell, 2012). This is taking place as increased data collection, its utilization, and data safety 
questions are becoming more salient in society, often in reference to how companies such 
as Google, Apple, and Facebook collect, utilize, and sell data (see also Reardon, 2017: 181). 
In the new situation the values linked to a universal health care system might not travel 
easily into the more commercial and complex context of innovations, data-driven medicine, 
the building of public-private partnerships, and making clinical care part of an innovation 
ecosystem. Moreover, if it is not clear who gets the benefits and in what form, acceptance 
by patients of data and sample collecting might become problematic (Raivola et al., 2018). 
In what kind of landscape will biobanks find themselves? Are they more connected to the 
health care system or to commercial partnerships in peoples’ minds? Is it possible to sustain 
the values of the common good, national health, or social responsibility? If not, what will 
be the new values and, what sort of motivations will there be to participate? What kind of 
expectations will people have of the health care system and biobanks? Prainsack (2007: 98) 
has suggested that the “failure or success of biobanks are often located in the social and 
political field more than in the field of science”, thereby foregrounding biobanking practices 
and how they fit with the “social, religious, ‘cultural’, and political practices of the society 
they are embedded in”. In Finland, we must wait to see how the social and cultural fit of 
biobanks plays out. 
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Type of data N Description Timespan
Interviews 47 47 interviews with 
42 informants. 47/47 
recorded, 45/47 
transcribed. 2 interviews 
conducted alongside 
sample processing and, 
thus, part of participant 





4 Fieldnotes, photos 
(interviews conducted 
during observation are 
counted in interviews).
16.1.2013-6.6.2013
Observation in events 
and seminars
38 Fieldnotes, photos, 
leaflets
5.10.2011-1.6.2018
Written and published 
materials
over 150 Strategy papers, reports, 
newspaper articles, 
articles in journals, 
leaflets, other written 
materials such as 
information sheets 
provided at conferences 
and seminars, informed 
consent sheets, videos 
and radio interviews.
Covers a wider perspective 
of the development of 
the Finnish biomedical 
research field in the 2000s, 
public presentations about 
biobanks and health data, 
as well as miscellaneous 
materials collected during 
participant observations. 
Sources: e.g., Finnish 
Government, YLE, Suomen 
lääkärilehti, Duodecim, 
Helsingin Sanomat, TEKES, 
Academy of Finland, 
Nordforsk, Ministry of 
Social Affairs and Health. 
Plus scientific articles 
on Finnish genetic 





The informants. Informants have overlapping positions and may be 
counted in more than one category. 
The positions/roles of the informants N
Worked in a biobank or was involved in founding one 16
Researcher, professor 16
Pathologist 3
Medical doctor, clinician 11






1. Seminar: Tulevaisuus biopankkiirina – tekniset ja eettiset haasteet, 5.10-6.10.2011, 
Helsinki. [Future as a biobanker – technical and ethical challenges]
2. Press Conference: Kansallinen veritautien biopankki aloittaa toimintansa, 30.11.2011, 
Helsinki.  [National biobank for hematological diseases starts to operate]
3. Event: Tiedekulma: Terveys ja hyvinvointi, 14.2.2012, Helsinki. [Science Corner: 
Health and Well-being]
4. Event: TUTKAS: Genomitieto kertoo - mistä tulemme, mihin menemme 12.6.2012 
Helsinki. [Genome data reveals – where we come from, where we are going]
5. Seminar: Lääketieteellisen tutkimusetiikan seminaari, 29.10.2012, Helsinki. [Seminar 
on the ethics of medical research]
6. Lecture: “Personalized medicine 2020”, inaugural lecture 18.1.2013, Helsinki.
7. Expo: Chembio 2013, Helsinki 21.3.2013. Seminar: Genomitieto yksilöidyssä hoidossa. 
[Genome data in personalized care]
8. Seminar: Biopankkiseminaari 23.5.2013, Kuopio. [Biobank seminar]
9. Press conference and discussion: Biopankkilain toimeenpanosta, 19.8.2013, Helsinki. 
[The implementation of the Biobank Act]
10. Public event: Voidaanko syöpä voittaa? - syöpäsäätiön 65-vuotisjuhlan yleisötilaisuus 
26.9.2013, Helsinki. [Can we conquer cancer?]
11. Seminar: Monien mahdollisuuksien biopankkilaki, 2.10.2013, Helsinki.  [The many 
possibilities of biobank legislation] 
12. Seminar: Genomiikka muuttaa terveydenhuoltoa 2.10.2013, Helsinki. [Genomics 
transforms health care] 
13. Lecture: Studia Medicina: Kantasolut saapuvat klinikkaan, 2.10.2013, Helsinki [Stem 
cells arrive at the clinic]
14. Conference: Laboratoriolääketiede ja näyttely 2013, 10.10-11.10.2013, Helsinki. 
Symposium 5 Biopankit ja geenitieto, Symposium 13 Histologia ja sytologia: 
Urologinen biopankki tutkimuksen tukena. [Symposiums on biobanks and genetic 
data, and histology and cytology: Urological Biobank supporting research]
15. Seminar: Building Bridges Autumn 2013: Biobanking in Clinical and Translational 
Research, 28.10.2013, Helsinki.
16. Seminar: Lääketieteellisen tutkimusetiikan seminaari, 29.10.2013, Helsinki. [Seminar 
on the ethics of medical research]
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17. Conference: HandsOn Biobanks: From Biobanks to medical innovations, BBMRI, 
BBMRI-ERIC, P3G 24-25.9.2014, Helsinki.
18. Seminar: Kansallinen Genomistrategia - missä mennään? 12.1.2015, Espoo. [National 
Genome Strategy – Where are we now?]
19. Expo: ChemBio Finland 2015, 18-19.3.2015, Helsinki. Yksilöllistetty diagnostiikka 
ja hoito -GET IT DONE -seminaari, Suomalaiset biopankkitalletukset edistävät 
tutkimusta ja terveyttä –seminaari & New Cancer Treatments - syövän uudet 
hoitomahdollisuudet –seminaari. [Seminars on: Personalized diagnostics and care, Get 
it done seminar, Finnish biobank deposits advance research and health, New Cancer 
Treatments – new possibilities for treating cancer]
20. Conference: Nordic Trial Alliance Conference, 23.4.2015, Helsinki. Seminar on: Health 
registries and Biobanks – Excellent opportunities for clinical research and real-life 
evaluation.
21. Event: Upgraded Life Festival, Health Spa 19.5.2015, Helsinki.
22. Event: Get Personalized! – Summit by Sitra 25.5.2015, Ruoholahti.
23. Congress/Conference: HandsOn Biobanks: The EXPOnential relevance of biobanking. 
Clinical biobanks for personalized medicine. 29.7-30.7.2015, Milan, Italy.
24. Conference: Open bridges for life science data, 17.11-18.11.2015, Hinxton,UK. 
25. THL Tietoaineistot tehokäyttöön – THL:n datapolitiikan julkistaminen, 26.1.2016, 
Helsinki.[Data sources for efficient use – publication of the data policy of the THL 
(National Institute of Health)] 
26. Lecture: “Biopankit yksilöllistetyn lääketieteen vauhdittajina” 25.5.2016, Helsinki. 
[Speeding up personalized medicine with biobanks]
27. Event: Upgraded Life Festival, 31.5.2016, Helsinki 
28. Lecture: Studia generalia: Ole osana tiedettä, 29.9.2016, Helsinki [Be part of science]
29. Expo: ChembioFinland 2017, 30.3.2017, Helsinki. Seminar: ”Biopankit lääketieteen 
etulinjassa”. [Biobanks in the front line of medicine]
30. Event: Upgraded Life Festival, 25-26.4.2017, Helsinki  
31. Event: Dday, reboot Finland, 11.5.2017, Espoo.
32. Seminar: Biopankkiseminaari of BC Platforms, 19.5.2017, Helsinki.  [Biobank seminar]
33. Seminar: Terveysalan kasvu: tutkimus- ja innovaatiopanostukset, 15.6.2017, Helsinki. 
[Health Sector Growth: Research and innovation investments]
34. Seminar: ISAACUS-väliseminaari, 13.11.2017, Helsinki.




36. Seminar: Tiedon vallankumous ja yksilöllinen terveydenhuolto, 19.4.2018, Helsinki. 
[Data revolution and individualized health care]
37. Seminar: Biobanking for Future Research and Health 28-29.5.2018, Helsinki.




Table on ”Biobanking Value Proposition: PPP: public-private partnership; FFPE: formalin 
fixed paraffin embedded; TMA: tissue microarray; EHR: electronic health record.” 
Reproduced from the Report of the Expert Group Appointed to Evaluate the Integration of 
Finnish Biobanks published by Ministry of Social Affairs and Health (2016: 10).
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